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A. PROJECT MANAGEMENT 


A.1. PROJECT/TASK ORGANIZATION 


A.1.a/b. Key Individuals and Responsibilities 


Shell is the responsible party for the Testing and Monitoring Plan (TMP) and therefore, responsible 


for developing, maintaining, and distributing an official, approved QASP. The QASP is an 


adaptive plan, and will be updated as needed (e.g. additional or removal of a specific monitoring 


technique). Relevant external stakeholders will be informed / engaged about proposed changes. 


The participating agency/agencies is/are the U.S. EPA, Region 6 and LDNR. A number of 


qualified subcontractors (e.g. a laboratory accredited by the Louisiana Department of 


Environmental Quality (LDEQ) to perform chemical analysis on water samples; or a vendor 


specialized in downhole logging tools or seismic acquisition) will be used to implement and 


execute the TMP activities. Vendor selection is not complete at this stage and is also dependent 


upon the outcome of the appraisal campaign. As 3rd party vendors are selected or changed, this 


QASP will be amended accordingly. In addition, the format / structure might be adjusted to 


facilitate future updates / review. 


The Testing and Monitoring activity responsibilities will be shared between Shell and their 


designated subcontractors, and conducted in the following subcategories: 


I) Sampling and analysis of the carbon dioxide stream, required at a frequency that will 


yield information on the chemical composition and physical characteristics of the 


injectate [40 CFR 146.90(a)]. 


II) Monitoring of operational parameters (injection pressure, rate, and volume, pressure 


on the annulus, and annulus fluid volume) through the use of continuous recording 


devices [40 CFR 146.90(b)]. 


III) Corrosion monitoring of injection well materials, required on a quarterly basis [40 CFR 


146.90(c)]. 
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IV) Periodic monitoring (based on project performance) of ground water quality and 


geochemical changes above the confining zone(s), at a site-specific frequency and 


spatial distribution [40 CFR 146.90(d)]. 


V) External Mechanical Integrity Testing (MIT), at least once per year [40 CFR 


146.90(e)]. 


VI) Pressure fall-off testing, at least once every five years [40 CFR 146.90(f)]. 


VII) Testing and monitoring to track the extent of the carbon dioxide plume and the presence 


or absence of elevated pressure (e.g., pressure front) [40 CFR 146.90(g)]. 


VIII) Any additional monitoring that the UIC Program Director determines necessary to 


support, upgrade, and improve computational modeling of the AoR and to determine 


compliance with standards under 40 CFR 144.12 [40 CFR 146.90(i)]. 


A.1.c. Independence from Project QA Manager and Data Gathering 


Note that a process will be implemented to ensure that data Quality Assurance/Quality Control 


(QA/QC) is done by someone not directly involved in the collection and generation of the data. In 


addition, physical sample collection will be done by trained and qualified staff that adhere to 


standard operating procedures. 


A.1.d. QASP Responsibility 


The responsible party for the developing, maintaining and distributing an official, approved QASP 


is Shell. The QASP is an adaptive plan, and will be updated when needed (e.g. additional or 


removal of a specific monitoring technique). Relevant external stakeholders will be informed / 


engaged about proposed changes.  


A.1.e. Organizational Chart for Key Project Personnel 


Shell will provide to the Underground Injection Control (UIC) Program Director a contact list of 


key individuals, their roles and responsibilities once these roles have been assigned. 
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A.2. PROBLEM DEFINITION/BACKGROUND 


A.2.a. Reasoning 


This QASP has been prepared, according to 40 CFR 146.90 (k), for the TMP associated with the 


proposed CO2 injection project located in St. Helena Parish, Louisiana.  


The QASP describes how the project will be managed, organized, and implemented. It outlines 


what QA/QC steps are taken to ensure that the TMP activities operate as needed to meet the 


performance standard, as per 40 CFR 146.90, “…to verify that the geologic sequestration project 


is operating as permitted and is not endangering USDWs.” The document details the TMP 


measurements that will be taken, as well as the steps to ensure that data quality is such that data 


can be used with confidence in making decisions during the life of the project. 


 A.2.b. Reasons for Initiating the Project 


Shell is proposing a geological sequestration project in St. Helena Parish. To implement such a 


project a Class VI application needs to be filled in order to obtain a Class VI permit that allows for 


CO2 to be injected at depths greater than 5,500 feet below the surface. The Class VI permit 


application process includes a number of different documents covering topics such as ‘Project 


Narrative’, ‘TMP’, ‘Reporting’, and ‘Closure’, just to name a few. The TMP goals are to comply 


with the Class VI requirements and to document via targeted data collection that the prediction 


made during subsurface characterization and modeling are correct and that there is no loss of 


containment from the storage complex.  


A.2.c. Regulatory Information, Applicable Criteria, Action Limits 


The Class VI Rule requires owners or operators of Class VI injection wells to perform several 


types of activities during the lifetime of the project in order to ensure that each injection well 


maintains its mechanical integrity, that CO2 plume development and the extent of pressure 


elevation are within the limits described in the permit application, and that underground sources 


of drinking water (USDWs) are not endangered. Monitoring activities may include activities such 


as Mechanical Integrity Tests (MITs), injection well monitoring during operations via pressure 


gauge installed in well or tracking of the CO2 plume and associated pressure front.  
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Action limits/levels (in other words trigger levels) for project performance assessment in relation 


to demonstrating containment and conformance of the injected CO2 will be set. These are still to 


be defined. To support this work, additional data will be gathered as part of site characterization 


activities, such as a planned subsurface appraisal campaign in Q4-2022 to Q1-2023.  


A.3. PROJECT/TASK DESCRIPTION 


A.3.a/b. Summary of Work to be Performed 


Table 1 describes the testing and monitoring tasks, including locations, analytical techniques, 


methods, responsible parties, and purposes. Note that the testing frequency is provided in the TMP. 


Tables 2 and 3 summarize the instrumentation and geophysical surveys, respectively.  


With regards to collection of fluid samples for laboratory analysis, a comprehensive pre-injection 


sampling program will be implemented. It is planned to collect data from shallow groundwater 


wells on injection well pads, from selected existing shallow groundwater wells within AoR, and 


from a select number of aquifers between the base of the USDW and the base of the injection target 


reservoir. Fluid sampling during the injection phase will be dependent upon project performance 


and observation from other TMP activities (e.g. pressure gauges in injection or deep monitoring 


wells). 
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Table 1. Summary of Testing and Monitoring.  


Activity Location(s) Method 
Analytical 


Technique 
Lab/Custody Purpose 


Carbon dioxide 


stream analysis 
Flowline High-pressure vessel 


Standard laboratory 


gas analyses 


lab accredited by 


the LDEQ 


Monitor injectate 


quality 


Injection 


rate/volume 


Injection well(s) – 


After compressor 
Flow meter 


Direct continuous 


measurement 
N/A Monitor rate/volume 


Injection pressure 
Injection well(s) – 


Wellhead 
Pressure gauge 


Direct continuous 


measurement 
N/A 


Monitor injection 


pressure at surface 


Injection 


temperature 


Injection well(s) – 


Wellhead 
Temperature gauge 


Direct continuous 


measurement 
N/A 


Monitor injection 


temperature at 


surface 


Annular pressure 
Injection well(s) – 


Wellhead 
Pressure gauge 


Direct continuous 


measurement 
N/A 


Monitor annular 


pressure at surface 


In Zone Downhole 


pressure/temperature 
Injection well(s) 


Wireline downhole 


pressure/temperature 


gauge 


Direct continuous 


measurement 
N/A 


Monitor reservoir 


response 


Corrosion 


monitoring 


Flowline – After 


compressor 


Weight loss in holder, 


and observation 


ASTM G1-03 and/or 


NACE Standard 


RP0775-2005 Item 


No. 21017 


3rd Party 
Monitor corrosion 


risk 


Distributed 


Temperature 


Sensing (DTS) fiber 


optics1 


 


Monitoring Wells(s) 
Fiber optic cable 


Direct continuous 


measurement 
3rd Party 


Monitor wellbore 


integrity 
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Activity Location(s) Method 
Analytical 


Technique 
Lab/Custody Purpose 


Mechanical integrity 


(casing) 
Injection well(s) Various 


40 CFR §146.87 


(a)(4) and 40 CFR 


§146.89 (c)(2) 


3rd Party 


Monitor wellbore 


integrity and detect 


potential leakage 


through casing 


Mechanical integrity 


(cement) 
Injection well(s) 


Wireline cement 


evaluation logging 
Provided by Vendor Operator 


Monitor wellbore 


integrity and detect 


potential leakage 


through cement 


Pressure fall-off 


testing 
Injection well(s) 


EPA Region 6 UIC 


Pressure Fall-off 


Testing Guideline – 


Third Revision 


(August 8, 2002) 


EPA Region 6 UIC 


Pressure Fall-off 


Testing Guideline – 


Third Revision 


(August 8, 2002) 


Operator Assess injectivity 


In-Zone (IZ) 


monitoring 
selected wells 


Downhole 


pressure/temperature 


gauge 


Direct continuous 


measurement 
N/A 


Monitor in-zone 


pressure/temperature 


Adaptive Fluid 


Sampling 
selected wells Swab or other method 


Chemical/Physical 


Analyses 


Lab accredited by 


the LDEQ 


Monitor 


Sequestration 


Complex 


Above Confining 


Zone Monitoring 


(ACZM) 


onsite monitor well 


Downhole 


pressure/temperature 


gauge 


Direct continuous 


measurement 
N/A 


Monitor pressure 


above Confining 


Zone 


CO2 plume tracking Monitoring wells 


Time-lapse Vertical 


Seismic Profiles 


(VSP) or other 


method 


Provided by vendor Operator 


Track CO2 plume 


size and monitor 


changes in 


subsurface 
1 If deployed  







Revision Number: 0 


Revision Date: November 2022 


Module E.1 – Testing & Monitoring Plan  


Appendix 1 


QASP Plan for St. Helena Parish Site 


Class VI Permit Number: R06-LA-0001  Page 7  


 


Table 2. Instrumentation Summary. 


Monitoring 


Location 
Instrument Type 


Monitoring Target 


(Formation or Other) 


Data Collection 


Location(s) 
Explanation 


CO2 facility 
High-pressure vessel Surface/Flowline Tap on Flowline Monitor injectate composition 


Flow meter Surface/Flowline Flowline Monitor injectate rate/volume 


Injection well(s) 


Pressure/temperature 


gauge (on tubing) 
Wellhead Wellhead tap 


Monitor injection conditions; 


safety and compliance 


Pressure gauge 


(on annulus) 
Wellhead Wellhead tap 


Monitor injection conditions; 


safety and compliance 


Wireline downhole 


pressure/temperature 


gauge 


Frio, Wilcox, and Lower 


Tuscaloosa (Injection Zones) 
Perforations 


Monitor downhole conditions; 


safety and compliance 


Weight loss coupons in 


holder 
Surface/Flowline 


ASTM G1-03 and/or 


NACE Standard 


RP0775-2005 Item 


No 21017 


Monitor corrosion 


Various Whole formation section 


40 CFR §146.87 


(a)(4) and 40 CFR 


§146.89 (c)(2) 


Monitor wellbore integrity 


Wireline cement 


evaluation logging 
Whole formation section Casing Monitor wellbore integrity 


EPA Region 6 UIC 


Pressure Fall-off 


Testing Guideline – 


Third Revision (August 


8, 2002) 


Frio, Wilcox, and Lower 


Tuscaloosa   (Injection Zones) 


EPA Region 6 UIC 


Pressure Fall-off 


Testing Guideline – 


Third Revision 


(August 8, 2002) 


Monitor wellbore integrity and 


assess injectivity 
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Monitoring 


Location 
Instrument Type 


Monitoring Target 


(Formation or Other) 


Data Collection 


Location(s) 
Explanation 


Wireline formation 


evaluation logging tools 
Whole formation section Open Hole 


Track formation property 


changes 


Distributed Acoustic 


Sensing (DAS) fiber-


optic cable1 


Whole formation section 
Dedicated server             


(VSP array) 


CO2 plume tracking and well 


integrity 


In-Zone (IZ) 


monitoring wells 


Pressure/temperature 


gauge (on tubing) 


Frio, Wilcox, and Lower 


Tuscaloosa (Injection Zones) 
Wellhead Safety and compliance 


Downhole 


pressure/temperature 


gauge 


Frio, Wilcox, and Lower 


Tuscaloosa (Injection Zones) 
Perforations 


Monitor downhole conditions 


of pressure/temperature in the 


Injection Zone 


Above-Confining 


Zone Monitoring 


(ACZM) wells 


Pressure/temperature 


gauge (on tubing) 


Basal Sand Immediately above 


Confining Zone 
Wellhead Safety and compliance 


Downhole 


pressure/temperature 


gauge 


Basal Sand Immediately above 


Confining Zone 
Perforations 


Verify that no fluid is escaping 


from the Sequestration 


Complex 


VSP stations or 


other method 


Time-lapse VSP or 


other time-lapse method 
Reservoir – Plume Tracking 


Surface and in 


Wellbore 


Monitor CO2 plume size and 


reservoir integrity 


1 If deployed  
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Table 3. Geophysical Survey Summary.  


Monitoring 


Location 


Instrument 


Type 


Monitoring Target 


(Formation or Other) 


Data Collection 


Location(s) 
Explanation 


In-Zone (IZ) 


monitoring 


wells 


Time-lapse 


VSP or other 


time-lapse 


method 


Frio Injection Zone 


Surface and in 


Wellbore 


Monitor plume extent and potential out of zone 


movement 


Wilcox Injection Zone 


Lower Tuscaloosa 


Injection Zone 
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A.3.c. Geographic Locations 


The injection wells will be located at the St. Helena Parish site as shown in Figure 1 of the TMP.  


Direct monitoring in two wells completed into the Lower Tuscaloosa Injection Zone will be used 


to detect and define the dimensions of the carbon dioxide plume during well operations.   


Above Confining Zone Monitoring (ACZM) will occur in wells drilled and completed into a 


permeable zone (Miocene Formation) directly above the primary confining zone at the St. Helena 


Parish sequestration project.  The ACZM wells will be located near the point of carbon dioxide 


injection, where elevated formation pressure in the injection zones would be expected their 


greatest. 


A.3.d. Resource and Time Constraints 


Beyond project funding and adherence to the proposed timeline, no additional resource nor time 


constraints have been identified at this stage for the TMP. 


A.4. QUALITY OBJECTIVES AND CRITERIA 


A.4.a. Performance/Measurement Criteria 


The objective of the QASP is to select and implement procedures for the various testing and 


monitoring parameters (e.g. calibration of gauges, field sampling, laboratory analyses, and 


reporting) to ensure defensible data are generated as part of the TMP. This will ensure that results 


are available to track and meet the requirements of the non-endangerment goals of the project. 


If TMP data indicate an unlikely potential loss of containment, then all necessary steps will be 


taken to ensure that USDWs will not be endangered. A key factor in achieving that is a focus on 


pro-active monitoring as close as possible to the top of the storage complex. 


The laboratory and field parameters for fluid samples are listed in Table 4. As indicated in the 


TMP, to ensure defensible data are generated during water sampling programs, best management 


practices / industry standard operating procedures will be employed (e.g. as per ISO 5667-11:2009, 


or EPA/240/B-06/001) for sample collection/handling/transport/analysis. To name a few: 


• Implementation of Chain of Custody process, or, 
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•  Practical Quantitation Limits (PQL) as listed in the LDEQ Aquifer Sampling and 


Assessment Program’s analytical parameter list 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf), or, 


• Relative Percentage Difference (RPD) targets, or, 


• Collection of a number of QA/QC samples (e.g. trip blank, equipment blank, duplicate), 


or, 


• Maintenance and calibration checks on field equipment. 


Further details on QA/QC steps that will be implemented regarding fluid sampling are provided in 


section B.5. 


Tables 5 and 6 provide the analytical parameters for carbon dioxide stream monitoring and 


corrosion coupon assessment, respectively, while Table 7 details the measurement parameters for 


the field gauges.  


Note that these tables will be updated as the vendor selection and onboarding process advance. 


Adjustments will also be needed as the relevant scope of work is adopted and implemented. 


 


 


 


 


 


 


 


 


 


 


 



https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf
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Table 4:  Overview of potential analytical and field parameters. Analyses will be performed by a 


laboratory accredited by the Louisiana Department of Environmental Quality.   


Parameters Analytical Methods 


Dissolved CO2 gas by headspace Gas Chromatography (GC) 


Dissolved CH4 gas by headspace Gas Chromatography (GC) 


Hydrocarbons Gas Chromatography (GC) 


Dissolved inorganic carbon (DIC) 
Standard Methods: 5310B, or comparable method 


depending upon contract laboratory 


Bicarbonate Titration 


Cations: 


Al, As, B, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Pb, Sb, 


Se, Si, Ti, Zn,  


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or ICP-MS or 


ICP-OES, ASTM D5673, EPA 200.8 


Ion Chromatography, EPA Method 200.8, ASTM 


6919 


Anions: 


Br, Cl, F, NO3, SO4, 


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or Ion 


Chromatography, EPA Method 300.8, ASTM 4327 


Total Dissolved Solids 


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 160.1, 


ASTMN D5907-10 


Alkalinity 


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 310.1 


pH (field, lab) 
EPA Method 150.1; ASTM D1293, or comparable 


method depending upon contract laboratory 


Specific Conductance (field) EPA 120.1, ASTM 1125 


Total Dissolved Solids (TDS) 


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory 


Temperature (field) Thermocouple 



https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf

https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf
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Parameters Analytical Methods 


Hardness 


As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or ASTM D1126 


Turbidity (field) 


 As listed in LDEQ Aquifer Sampling and Assessment 


Program’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 180.1 


Specific Gravity  Modified ASTM 4052 


Density  Modified ASTM 4052 


Note 1: An equivalent method may be employed with the prior approval of the UIC Program Director. 


Note 2: Gas evolution technique by Atekwana and Krishnamurthy (1998), with modifications made by Hackley et al 


(2007). 


Note 3: ICP = inductively coupled plasma; MS = mass spectrometry; OES = optical emission spectrometry   
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Table 5: Summary of Analytical Parameters for CO2 Stream at the surface. All analysis will be performed by an accredited 


Louisiana Laboratory. 


Parameters Analytical Methods (1) Detection Limit/Range Typical Precisions QC Requirements 


Carbon Dioxide ISBT 2.0 Caustic Absorption 


Zahm-Nagel 


 


ALI Method SAM 4.1 


Subtraction Method 


(GC/DID) 


 


GC/TCD 


99.00 to 99.99% 


 


 


1 ppm for each target analyte 


(analyte dependent) 


 


 


0.1 to 100% 


±10% of reading 


 


 


5-10% relative across the 


range 


 


 


5-10% relative across the 


range, RT±0.1 min 


User calibration per manufacturer 


recommendation 


 


Duplicate analysis within 10% of each 


other 


 


 


Standard with every sample, duplicate 


analysis within 10% of each other 


Oxygen ISBT 4.0 (GC/DID) 


GC/TCD 


1 to 5,000 μL/L (ppm by 


volume) 


 


 


 


0.1 to 100% 


±10% of reading 


 


 


 


5-10% relative across the 


range, RT±0.1 min 


Standard within 10% of calibration, 


secondary standard after calibration 


 


Standard, duplicate analysis within 


10% of each other 


Nitrogen ISBT 4.0 (GC/DID) 


 


 


 


 


GC/TCD 


5 to 100 μL/L (ppm by volume) 


 


 


 


 


0.1 to 100% 


±20% of reading 


 


 


 


5-10% relative across the 


range, RT±0.1 min 


Standard within 10% of calibration, 


secondary standard after calibration 


 


Standard, duplicate analysis within 


10% of each other 
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Carbon Monoxide ISBT 5.0 Colorimetric 


 


 


ISBT 4.0 (GC/DID) 


1 to 5,000 μL/L (ppm by 


volume) 


 


1 to 5,000 μL/L (ppm by 


volume) 


±10% of reading 


 


±10% of reading 


Duplicate analysis 


 


Standard within 10% of calibration, 


secondary standard after calibration 


Hydrogen Sulfide ISBT 14.0 (GC/SCD) 0.01 to 50 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Nitrogen Oxides ISBT 7.0 Colorimetric 0.2 to 5 μL/L (ppm by volume) ±20% of reading Duplicate analysis 


Sulfur Dioxide ISBT 14.0 (GC/SCD) 0.01 to 50 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Methane ISBT 10.1 (GC/FID) 0.1 to 1,000 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Total Hydrocarbons ISBT 10.0 (GC/FID) 1 to 10,000 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Acetaldehyde ISBT 11.0 (GC/FID) 0.1 to 100 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Ethanol ISBT 11.0 (GC/FID) 0.1 to 100 μL/L (ppm by 


volume) – dilution dependent 


5-10% of reading 


relative across the range 


Blank, standard within 10% of 


calibration, secondary standard after 


calibration 


Water, Hydrogen, Carbonyl 


Sulfide, Argon, Glycol 


N/A N/A N/A N/A 


Note 1: An equivalent method may be employed with the prior approval of the UIC Program Director. 
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Table 6. Summary of Analytical Parameters for Corrosion Coupons. 


Parameters Analytical Methods 
Detection 


Limit/Range 
Typical Precisions QC Requirements 


Mass 
NACE Standard RP0775-


2005 Item No. 21017 
0.005 mg ±2% Annual calibration of scale (3rd party) 


Thickness 
NACE Standard RP0775-


2005 Item No. 21017 
0.001 mm ±0.005 mm Factory calibration 


Table 7. Summary of Measurement Parameters for Field Gauges. 


Parameters Methods 
Detection 


Limit/Range Typical Precisions QC Requirements 


Booster pump discharge 


pressure  


ANSI Z540-1-1994 ±0.001 psi / 0-3,000 psi ±0.01 psi Annual calibration of scale or to 


manufacturers specs (3rd party) 


Injection tubing temperature  ANSI Z540-1-1994 ±0.001 F / 0-500 F ±0.01 F Annual calibration of scale or to 


manufacturers specs (3rd party) 


Annulus pressure  ANSI Z540-1-1994 ±0.001 psi / 0-3,000 psi ±0.01 psi Annual calibration of scale or to 


manufacturers specs (3rd party) 


Injection tubing pressure  ANSI Z540-1-1994 ±0.001 psi / 0-3,000 psi ±0.01 psi Annual calibration of scale or to 


manufacturers specs (3rd party) 


Injection mass flow rate (FIT-


006) 


Direct measurement ±0.1% of rate/50,522-


303,133 lbs/hr 


±0.01 lbs/hr Annual calibration of scale or to 


manufacturers specs (3rd party) 


Downhole pressure Direct measurement ±0.1 psi / 0-10,000 psi ±0.2% of scale Annual calibration of scale or 


verification against wireline gauge 


Downhole temperature Direct measurement ±0.01 oC/125 oC ±0.5% of scale Annual calibration of scale or 


verification against wireline gauge 
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Table 8. Actionable Testing and Monitoring Outputs.  


  


Activity or 


Parameter 
Project Action Limit Detection Limit Anticipated Reading 


External mechanical 


integrity (DAS/DTS fiber-


optic cable) (3) 


Measure thermal and 


acoustic anomalies between 


normal and shut-in 


operations to detect 


potential leakage into 


USDW through vertical 


channels adjacent to 


injection wellbore(s) 


(1) (1) 


Internal mechanical 


integrity 


Measure response to neutron 


pulse, through casing, to 


detect potential leakage in 


casing, tubing, or packer 


Tool Logging Mode and 


logging speed dependent 


No statistically significant 


difference from baseline log 


run. 


Surface pressure gauges 
Pressure approaching 


modeled or permitted limit 
(1) (1) 


Downhole pressure gauges 
Pressure approaching 


modeled or permitted limit 
(1) (1) 


Water quality 


measurements in ACZM 


A statistically significant 


departure between observed 


and baseline/ seasonal 


parameter patterns  


(1) 


Within statistical test of 


baseline/seasonal values (Fed 


Reg v. 53, No. 196, 39720-


39731) 


Mismatch between 


modeled and observed in-


zone pressure response (2) 


Action when pressure 


response is outside of 


bounds model outcomes or 


approaching maximum 


permit values 


(1) 
Formation pressures within 


bounds of model outcomes 


Mismatch between 


modeled and observed 


plume migration (2) 


Action when plume is 


significantly out of bounds 


of the Sequestration 


Complex 


Dependent of rock properties 


and contrast in density due to 


fluid saturations 


Plume geometry within 


bounds of model outcomes 


Note 1: These data are to be negotiated during well engineering design, after assessment of available instruments.  
Note 2: Actual mismatch between modeled and observed in-zone pressure response and plume tracking depends on 


recalibration of the model with new data, followed by a forward model to determine any unacceptable outcomes. 
Note 3: If deployed  


 


A.4.b. Precision 


Precision will be determined for the various analytical parameters after the different vendors and 


contractors have been selected, per their individual standard operating procedures to meet 


regulatory requirements. Tables 9 to 14 summarize the detailed specifications for the downhole 


and field gauges. In the wellbore, the downhole gauges include pressure and temperature 


measurements. At the surface, the field gauges include injection tubing pressure and temperature, 


annulus pressure, and CO2 mass flow rate. 
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Table 9. Pressure and Temperature— Example of Potential Downhole Gauge Specifications. 


Parameter  Value  


Calibrated working pressure range  Atmospheric to 10,000 psi  


Initial pressure accuracy   ±0.2% over full scale  


Pressure resolution  ±0.1 psi  


Pressure drift stability   ±0.2% over full scale per annum  


Calibrated working temperature range  0-125 ºC  


Initial temperature accuracy   ±0.5% over full scale  


Temperature resolution  ±0.01 ºC  


Temperature drift stability  ±0.2% over full scale per annum  


Max temperature  ±125 ºC  


Instrument calibration frequency  
Annual verification or per manufactures 


specification  


 


 


Table 10. Pressure Field Gauge – Example of Potential Injection Tubing Pressure 


Specifications 


 


Parameter  Value  


Calibrated working pressure range  0 to 3,000 psi  


Initial pressure accuracy  <±0.25% over full scale  


Pressure resolution  <±1 psi  


Pressure drift stability  To be determined  


 


 


Table 11. Pressure Field Gauge - Example of Potential Annulus Pressure Specifications 


 


Parameter  Value  


Calibrated working pressure range  0 to 3,000 psi  


Initial pressure accuracy  <±0.25% over full scale  


Pressure resolution  <±1 psi  


Pressure drift stability  To be determined  
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Table 12. Temperature Field Gauge – Example of Potential Injection Tubing Temperature 


Specifications 


 


Parameter  Value  


Calibrated working temperature range  0 to 500 ºF  


Initial temperature accuracy  <±0.4% over full scale  


Temperature resolution  <±4 ºF  


Temperature drift stability  To be determined  


  


 


Table 13. Mass Flow Rate Field Gauge – Example of CO2 Mass Flow Rate Specifications 


  


Parameter  Value  


Calibrated working flow rate range  ± 100 bar  


Initial mass flow rate accuracy  ±0.1 % of rate - liquid  


Mass flow rate repeatability  ±0.05 % of rate - liquid  


Mass flow rate drift stability  To be determined after first year  


 


 


Table 14. Example of Industry Standard Logging Tool Specifications 


 


Parameter  Pulsed Neutron  Cement Bond  Casing Imager  


Logging speed  3,600 ft/hr  3,600 ft/hr  Variable 400 to 4,500 ft/hr  


Vertical resolution  15 inches  3 feet  6 inches  


Investigation  Fluid Saturation  Quality of bond  
Evaluation of casing and 


cement  


Temperature rating  350 ºF  350 ºF  350 ºF  


Pressure rating  15,000 psi  20,000 psi  20,000 psi  


  


A.4.c. Bias 


Laboratory assessment of analytical bias will be the responsibility of the individual laboratories 


per their standard operating procedures and analytical methodologies. For gauge and logging 


measurements, no bias is reasonably expected. 
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A.4.d. Representativeness 


To ensure representativeness of fluid (groundwater) samples, a number of steps are taken. The 


wells selected for fluid sampling ensure spatial representation of site conditions at various depth 


and areal coverage across the AoR. For analytical results of individual groundwater samples, 


representativeness will be assessed by processes, such as calculating the charge balance or the 


RPD. A charge balance within ±10% will be considered valid. A RPD of 20% or less and where 


analytical results are greater than five times the lower limit of detection will be used for QA/QC 


of duplicate samples in order to meet data quality objectives. 


A.4.e. Completeness 


For fluid (groundwater) data, the goal is to achieve a data completeness of 100%. For direct 


pressure and temperature measurements, it is expected that data will be recorded no less than 90% 


of the time. 


A.4.f. Comparability 


Data comparability expresses the confidence with which one dataset can be compared to another. 


The various datasets for specific TMP activities generated during the lifecycle of the project will 


be comparable because there will be a systematic use of standard methods and implementation of 


QA/QC processes.  


A.4.g. Method Sensitivity 


The sensitivity of the testing and monitoring methods employed for this project will be discussed 


with the UIC Program Director after the draft of the TMP has been approved. 


A.5. SPECIAL TRAINING/CERTIFICATIONS 


A.5.a. Specialized Training and Certifications 


The geophysical survey equipment and wireline logging tools will be operated by trained, 


qualified, and certified personnel, with documentation provided by the selected vendors. The 


subsequent data will be processed and analyzed according to industry standards. Routine 
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groundwater sampling and field sampling will be conducted by trained personnel according to the 


project specific sampling procedures which will be provided by Shell. 


A.5.b/c. Training Provider and Responsibility 


Training for personnel will be provided by the operator or subcontractor responsible for the data 


collection activity. 


A.6. DOCUMENTATION AND RECORDS 


A.6.a. Report Format and Package Information 


A semi-annual report from Shell to the USEPA will contain all required project data, including 


testing and monitoring information as specified by the UIC Class VI permit. Data will be provided 


in electronic or other formats as requested by the UIC Director. 


A.6.b. Other Project Documents, Records, and Electronic Files 


Other documents, records, and electronic files such as well logs, test results, or other data will be 


provided as requested by the UIC Program Director. 


A.6.c/d. Data Storage and Duration 


Shell or a designated contractor will maintain the required project data as provided elsewhere in 


the permit. 


A.6.e. QASP Distribution Responsibility 


Shell will be responsible for ensuring that all those on the distribution list will receive the most 


current copy of the approved QASP. 
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B. DATA GENERATION AND ACQUISITION 


Note that the current format of this chapter is based upon the template provided through the 


Geologic Sequestration Data Tool (GSDT) from the EPA. In future updates of this document, the 


format might be modified to arrange the description of the QA/QC processes, that are adopted to 


ensure representative / defensible / reliable data are generated, by specific TMP activity.    


B.1. SAMPLING PROCESS DESIGN 


Discussion in this section focuses on fluid sampling and does not address monitoring methods that 


do not gather physical samples (e.g., logging, seismic monitoring, pressure/temperature 


monitoring). 


B.1.a. Design Strategy  


The design principle/strategy that was used is: 


 risk-based and 


 adaptive.  


The risk assessment will be concurrently reviewed and updated along with the regular AoR and 


TMP updates. Additional details on the strategy adopted for the various TMP activities are 


provided below. 


CO2 Stream Monitoring  


There are various reasons for monitoring the injection stream, such as: 


 As part of site characterization activities to evaluate the potential interactions of carbon 


dioxide and/or other constituents of the injectate with formation solids and fluids and 


identify (or rule out) potential interactions with well materials. This includes understanding 


the water content of the injection stream. 


 To meet any requirements with regards to injection stream composition. 


 To support CO2 accounting, in other words to support calculation to determine the amount 


of CO2 being sequestered. 


 In case questions arise by stakeholders around the origin/fate of CO2, it may support a 


possible investigation to distinguish the injectate from other sources of CO2. 
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Calibration/maintenance of gauges used to monitor pressures, temperatures, and flow rates of CO2 


into the injection well(s) will be conducted annually or based on manufacturer guidance (if more 


frequent than yearly). Reports (and/or logs) will capture all the specifics around calibration and 


maintenance conducted on the gauges (for instance, test equipment manufacturer and model 


number; maintenance, calibration and expiration dates; maintenance / calibration findings; any 


potential recommendations). 


Corrosion Monitoring  


Corrosion coupon analyses will be conducted quarterly to aid in ensuring the mechanical integrity 


of the equipment in contact with the carbon dioxide. Coupons will be sent quarterly to a third-party 


laboratory for analysis conducted in accordance with NACE Standard RP0775-2005 Item No. 


21017 (or similar such as ASTM G1 – 03 (2017)) to determine and document corrosion wear rates 


based on mass loss. 


Fluid (groundwater) monitoring 


Fluid samples will be collected using the following approach: 


• As part of site characterization activities (in other words, pre-injection phase), fluid 


samples from the injection target aquifer and overlying aquifers will be collected in order 


to investigate potential geochemical and physical (e.g. pressure) differences between the 


various aquifers. These data feed into refining and updating a conceptual site model. 


Overlying aquifers will cover the zone below and above the base of the USDW. Wells to 


be sampled below the base of the USDW will be selected upon proposed injection and 


monitoring wells (in-zone, or Lower Miocene) to ensure spatial coverage around the 


planned CO2 injection well location(s). Wells (may include project specific wells and/or 


existing active private / public wells) to be sampled above the base of the USDW will be 


selected to ensure spatial coverage around the planned CO2 injection well location(s), and 


vertical coverage of the USDW zone. 


• During the injection phase, collection of fluid sampling events will depend upon project 


performance and evaluation of other TMP data, such as pressure from the ACZM well for 


instance. 


• A comprehensive set of analytical parameters is planned during the pre-injection site 


characterization phase, as outlined in the TMP. These include commonly used parameters 
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to evaluate drinking water quality, more specialized analyses (e.g. isotopic) that could 


provide information on the origin and/or fate of fluids, and those relevant to understand the 


origin/fate of CO2. Note that during the injection phase, in case fluid samples will be 


collected, it is expected to use a reduced set of parameters relevant to CO2 CCS project as 


mentioned in the TMP.  Depending on project performance and observations from other 


TMP activities, the list of analytical parameters for fluid samples will be adjusted as needed 


and communicated with the UIC program director. 


Fluid samples will be analyzed by third-party laboratories meeting the requirements under the 


Louisiana Environmental Laboratory Accreditation Program (LELAP).  To ensure defensible data 


are generated during fluid sampling programs, best management practices / industry standard 


operating procedures will be employed (e.g. as per ISO 5667-11:2009, or EPA/240/B-06/001). 


B.1.b. Type and Number of Samples/Test Runs  


To be updated when UIC Program Director has approved draft permit. 


B.1.c. Site/Sampling Locations  


To be updated when UIC Program Director has approved draft permit. 


B.1.d. Sampling Site Contingency 


To be updated when UIC Program Director has approved draft permit. 


B.1.e. Activity Schedule  


To be updated when UIC Program Director has approved draft permit. 


B.1.f. Critical/Informational Data 


Detailed field and laboratory documentation will be taken. Documentation will be recorded in field 


and laboratory forms and notebooks. Critical information will include date and time of activity, 


person/s performing activity, location of activity (well vs. field sampling) or instrument (lab 


analysis), field or laboratory instrument calibration data, and field parameter values. For laboratory 


analyses, much of the critical data are generated during the analysis and provided to end users in 


digital and printed formats. Noncritical data may include appearance and odor of the sample, 


problems with well or sampling equipment, and weather conditions. 
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B.1.g. Sources of Variability 


Potential sources of variability related to monitoring activities include (1) natural variation in fluid 


quality, formation pressure and temperature, and seismic activity; (2) variation in fluid quality, 


formation pressure and temperature, and seismic activity due to project operations; (3) changes in 


recharge due to rainfall, drought, and snowfall; (4) changes in instrument calibration during 


sampling or analytical activity; 5) different staff collecting or analyzing samples; (6) differences 


in environmental conditions during field sampling activities; (7) changes in analytical data quality 


during life of project; and (8) data entry errors related to maintaining project database. 


Activities to eliminate, reduce, or reconcile variability related to monitoring activities include (1) 


collecting pre-injection data to observe and document natural variation in monitoring parameters, 


(2) evaluating data in timely manner after collection to observe anomalies in data that can be 


addressed, resampled or reanalyzed, (3) conducting statistical analysis of monitoring data to 


determine whether variability in a dataset is the result of project activities or natural variation, (4) 


checking instrument calibration before, during and after sampling or sample analysis, (5) Using 


certified/trained staff, (6) conducting laboratory quality assurance checks using third-party 


reference materials, and/or blind and/or duplicate sample checks, and (8) developing a systematic 


review process of data that can include sample-specific data quality checks (i.e., cation/anion 


balance for aqueous samples). 


B.2. SAMPLING METHODS 


Discussion in this section applies to physical samples and does not apply to logging, seismic 


monitoring, and pressure/temperature monitoring. 


B.2.a/b. Sampling SOPs 


Fluid (groundwater) monitoring 


Information on sampling methods for fluid monitoring are provided in section 6.1.3, 6.2.3. To 


ensure defensible data are generated during water sampling programs, best management practices 


/ industry standard operating procedures will be employed (e.g. as per ISO 5667-11:2009, or 


EPA/240/B-06/001) for sample collection/handling/transport/analysis. For instance, prior to 


collection of a fluid sample at surface, a number of field parameters (e.g., pH, conductivity, 
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temperature) will be monitored for stabilization within defined ranges prior to collection of a 


sample for laboratory analysis to ensure the sample is representative of the zone being sampled. 


Note that the selection process of a subcontractor to undertake fluid monitoring includes a review 


to ensure their SOPs meet best management practices / industry standard operating procedures to 


deliver required sampling / analyses. 


B.2.c. In-situ Monitoring  


In-situ continuous monitoring of groundwater above USDW is not currently planned. (*Note 


gauges are planned to be deployed in in-zone and Lower Miocene wells, per the TMP) 


B.2.d. Continuous Monitoring  


Continuous monitoring of groundwater parameters is not currently planned. 


B.2.e. Sample Homogenization, Composition, Filtration  


Sampling procedures is described in Section B.2.a/b. or to be determined after vendor selection. 


B.2.f. Sample Containers and Volumes 


To be determined after vendor selection, which includes a review of their SOP to ensure best 


management practices / industry standard operating procedures to deliver required sampling / 


analyses / investigations. 


B.2.g. Sample Preservation  


These will be described in the selected subcontractors’ respective SOPs for the required sampling 


/ analyses / investigations to meet best management practices / industry standard operating 


procedures. 


B.2.h. Cleaning/Decontamination of Sampling Equipment 


These will be described in the selected subcontractors’ respective SOPs for the required sampling/ 


analyses/investigations to meet best management practices/industry standard operating 


procedures. 
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B.2.i. Support Facilities 


Required support facilities (for instance a laboratory capable of performing isotope analysis might 


be needed) will be determined in consultation with the selected subcontractors.  


B.2.j. Corrective Action, Personnel, and Documentation 


Field staff will be responsible for properly testing equipment and performing corrective actions on 


broken or malfunctioning field equipment. If corrective action cannot be taken in the field, then 


equipment will be returned to the manufacturer for repair or replaced. Significant corrective 


actions affecting analytical results will be documented in field notes. 


B.3. SAMPLE HANDLING AND CUSTODY 


Information on sampling handling and custody, such as: 


• maximum hold time  


• sample transport 


• sample documentation/identification 


• sample Chain-of-Custody 


will be covered in SOPs provided by selected subcontractors for the required work. 


The selection process of a subcontractor which involves sample collection includes a review to 


ensure their SOPs meet best management practices / industry standard operating procedures to 


ensure re required sampling / analyses. This includes sampling handling and custody to ensure 


representative / defensible / reliable data are generated. 


B.4. ANALYTICAL METHODS 


Information on analytical methods is provided in Table 6 of the TMP document. 


Additional information on analytical methods, such as: 


• sample preparation / analysis 


• method performance criteria 


• analytical failure 
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• sample disposal 


• laboratory turnaround 


will be covered in SOPs provided by selected subcontractors (and potential support facilities) for 


the required work. 


The selection process of a subcontractor which involves sample collection includes a review to 


ensure their SOPs meet best management practices / industry standard operating procedures to 


ensure required sampling / analyses. This includes sampling handling and custody to ensure 


representative / defensible / reliable data are generated. 


Note that based on the date that this document was written, nonstandard methods are not 


anticipated for this project. If nonstandard methods are needed or proposed in the future, the UIC 


Program Director will be consulted on additional appropriate actions to be taken. 


B.5. QUALITY CONTROL 


The selection process of a subcontractor to generate data supporting the TMP includes a review to 


ensure their SOPs meet best management practices / industry standard operating procedures to 


ensure required sampling / analyses / investigations are completed.  


A key aspect of an SOP will be an outline and description of what QA/QC steps will be 


implemented to ensure representative / defensible / reliable data are generated. For instance, 


maintenance / calibration steps; collection of blank and duplicate samples; charge balance or 


relative percent difference calculations; or implementation of a Wireline Log Quality Control 


system. 


Please also refer to section A.4. for additional details on quality objectives and criteria.  


B.6. INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 


This is an essential part of Quality control (see section B.5) and will be covered in SOPs from 


selected subcontractors. 
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B.7. INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 


This is an essential part of Quality control (see section B.5) and will be covered in SOPs from 


selected subcontractors. 


B.8. INSPECTION/ACCEPTANCE FOR SUPPLIES AND CONSUMABLES 


Any supplies or consumables needed to undertake any of the planned TMP activities will be 


inspected and accepted by those parties responsible to execute a specific scope of work in 


accordance with best management practices and industry standard operating procedures.  


B.9. INDIRECT MEASUREMENTS 


B.9.a. Data Sources 


For time-lapse seismic surveys, repeatability is paramount for accurate differential comparison. 


Therefore, to ensure survey quality, the locations of the shots and the acquisition methodology of 


sequential surveys will remain consistent. Once the surveys are conducted, they will be compared 


to a baseline survey to track and monitor the plume development. 


B.9.b. Relevance to Project 


Time-lapse seismic surveys will be used to track changes in the CO2 plume propagation in the 


subsurface. Processing and comparing subsequent surveys to a baseline will allow project 


managers to monitor plume growth, as well as to ensure that the plume does not move outside of 


the intended Sequestration Complex.  


Numerical modeling will be used to predict the CO2 plume growth and migration over time by 


combining the processed seismic data with the existing geologic model. In-zone pressure 


monitoring data will also be used in numerical modeling to confirm the pressure front within the 


AoR. 


B.9.c. Acceptance Criteria 


Following standard industry practices will ensure that the acquired seismic data are used for 


accurate modeling and monitoring. Similar ground conditions shot points located within tolerable 


limits, functional geophones, and similar seismic input signal will be used from survey to survey 
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to ensure repeatability. To the extent possible, source stations may be fabricated concrete pads that 


can be periodically reoccupied.  This will ensure consistent signal generation stations for the 


project.  


When processing seismic data, several quality assurance checks will be performed in accordance 


with industry standards, including reformatting, merge of survey files to trace data, geometry 


application, amplitude compensation, predictive deconvolution, elevation statics correction, root 


mean square (RMS) amplitude gain, velocity analysis, normal move out (NMO) application using 


picked velocities, common mid-point (CMP) stacking, random noise attenuation, instantaneous 


gain, and time/depth migration.  


B.9.d. Resources/Facilities Needed 


Shell will subcontract all necessary resources and facilities for additional seismic monitoring 


(should it be required), in-zone pressure monitoring, and groundwater sampling. 


B.9.e. Validity Limits and Operating Conditions 


For seismic surveys and numerical modeling, intraorganizational checks between trained and 


experienced personnel will ensure that all surveys and numerical modeling are conducted 


conforming to standard industry practices. 


B.10. DATA MANAGEMENT 


B.10.a. Data Management Scheme 


Shell or a designated contractor will maintain the required project data as provided in the permit. 


Data will be backed up on tape or held on secure servers. 


B.10.b. Recordkeeping and Tracking Practices 


All records of gathered data will be securely held and properly labeled for auditing purposes. 


B.10.c. Data Handling Equipment/Procedures 


All equipment used to store data will be properly maintained and operated according to proper 


industry techniques. Shell IT system and vendor data acquisition systems will interface with one 


another, and all subsequent data will be held on a secure server. 
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B.10.d. Responsibility 


The primary project managers will be responsible for ensuring proper data management. 


B.10.e. Data Archival and Retrieval 


All data will be held by Shell or a designated contractor, maintained and stored for auditing 


purposes as described in Section B.10.a. 


B.10.f. Hardware and Software Configurations 


All Shell and vendor hardware and software configurations will be appropriately interfaced. 


B.10.g. Checklists and Forms 


Checklists and forms will be procured and generated as necessary. 
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C. ASSESSMENT AND OVERSIGHT 


C.1. ASSESSMENTS AND RESPONSE ACTIONS 


C.1.a. Activities to be Conducted 


Refer to Table 1 in Section A.3.a/b for the summary of testing and monitoring to be performed.  


Groundwater quality data will be collected at the frequency outlined in the table. After completion 


of the sample analyses, the results will be reviewed for QC criteria as noted in Section B.5. If the 


data quality fails to meet the criteria set in Section B.5, the samples will be reanalyzed, if within 


holding time criteria. If outside of holding time criteria, additional samples may be collected, or 


sample results may be excluded from data evaluations and interpretations. Evaluation for data 


consistency will be performed according to procedures described in the USEPA 2009 Unified 


Guidance (USEPA, 2009). 


C.1.b. Responsibility for Conducting Assessments 


Organizations gathering data will be responsible for conducting their internal assessments. Stop 


work orders will be handled internally within individual organizations. 


C.1.c. Assessment Reporting 


All assessment information should be reported to the project managers of the individual 


organizations outlined in Section A.1.a/b. 


C.1.d. Corrective Action 


All corrective action affecting only an individual organization’s data collection responsibility 


should be addressed, verified, and documented by the project manager. Assessments may require 


integration of information from multiple monitoring sources across several organizations 


(operational, in-zone monitoring, and above-zone monitoring) to determine whether corrective 


actions are required and/or the most cost-efficient and effective action to implement. Shell will 


coordinate multiorganization assessments and corrective actions as warranted. 
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C.2. REPORTS TO MANAGEMENT 


C.2.a/b. QA status Reports 


Quality assurance status reports should not be needed. However, if any testing or monitoring 


techniques are changed, the QASP will be reviewed and updated as appropriate in consultation 


with USEPA. Revised QASPs will be distributed by Shell to the full distribution list provided at 


the beginning of this document. 


  







Revision Number: 0 


Revision Date: November 2022 


Module E.1 – Testing & Monitoring Plan  


Appendix 1 


QASP Plan for St. Helena Parish Site 


Class VI Permit Number: R06-LA-0001  Page 34  


 


D. DATA VALIDATION AND USABILITY 


D.1. DATA REVIEW, VERIFICATION, AND VALIDATION 


D.1.a. Criteria for Accepting, Rejecting, or Qualifying Data 


Groundwater quality data validation will include the review of the concentration units and sample 


holding times, and the review of duplicates, blanks, and other appropriate QA/QC results. All 


groundwater quality results will be entered into a database or spreadsheet with periodic data review 


and analysis. Shell will retain copies of the laboratory analytical test results and/or reports. 


Analytical results will be reported on the frequency based on the approved UIC permit conditions. 


In the periodic reports, data will be presented in graphical and tabular formats as appropriate to 


characterize general groundwater quality and identify intra-well variability with time. After 


sufficient data have been collected, additional methods, such as those described in the USEPA 


2009 Unified Guidance (USEPA, 2009), will be used to evaluate intra-well or intra-probe 


variations for groundwater constituents and if significant changes have occurred that could be the 


result of CO2 seepage beyond the intended storage reservoir. 


D.2. VERIFICATION AND VALIDATION METHODS 


D.2.a. Data Verification and Validation Processes 


See Sections B.5 and D.1.a. 


Appropriate statistical software will be used to determine data consistency. 


D.2.b. Data Verification and Validation Responsibility 


Shell or its designated subcontractor will verify and validate groundwater sampling data. 


D.2.c. Issue Resolution Process and Responsibility 


Shell or its designated contractor will oversee the groundwater handling, management, and 


assessment process. Staff involved in these processes will consult with the coordinator to 


determine actions required to resolve any possible issues. 
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D.2.d. Checklist, Forms, and Calculations 


Checklists and forms will be developed to meet specific permit requirements. 


D.3. RECONCILIATION WITH USER REQUIREMENTS 


D.3.a. Evaluation of Data Uncertainty 


Statistical software will be used to determine groundwater data consistency using methods 


consistent with USEPA 2009 Unified Guidance (USEPA, 2009). 


D.3.b. Data Limitations Reporting 


The project manager will be responsible for ensuring that data is presented with the appropriate 


data-use limitations. 


Shell will use the current operating procedure for utilizing, sharing, and presenting results and/or 


data for the St. Helena Parish site. The procedure has been developed to ensure quality and internal 


consistency and facilitate tracking and record keeping of data end users and associated 


publications. 
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1.0 FACILITY INFORMATION 


Facility Name: Shell U.S. Power & Gas – St. Helena Parish Site 


Two Class VI Injection Wells 


 


Facility Contact: Jason Dupres/U.S. Environmental and Regulatory Lead  


150 N. Dairy Ashford Rd, Houston, Texas 77079  


(832) 377-0687 


Jason.dupres@shell.com  


 


Well Locations: SOTERRA IF 1-1  


Greensburg, St Helena Parish, Louisiana  


Latitude Coordinate: 2165323.20  


Longitude Coordinate: 742845.64  


  


SOTERRA IT 2-1  


Greensburg, St Helena Parish, Louisiana  


Latitude Coordinate: 2191357.36  


Longitude Coordinate: 732072.95  


 


This Testing and Monitoring Plan (TMP), which is risk-based and adaptive, describes how Shell 


U.S. Power and Gas (Shell) will monitor the sequestration project at the St. Helena Parish Site 


pursuant to USEPA 40 CFR §146.90. In addition to demonstrating that the injection wells are 


operating as expected, that the carbon dioxide plume and pressure front are moving as predicted, 


and there is no endangerment to Underground Sources of Drinking Water (USDWs), the 


monitoring data will be used to validate and guide any required adjustments to the geologic and 


dynamic models used to predict the distribution of carbon dioxide within the storage complex, 


supporting Area of Review (AoR) evaluations and a non-endangerment demonstration. 


Additionally, the testing and monitoring components include a leak detection plan to monitor and 


account for any movement of the carbon dioxide outside of the storage complex. 


In accordance with 40 CFR §146.90(j), this testing and monitoring plan will be re-evaluated every 


5 years (at a minimum) or more frequently at the direction of the Underground Injection Control 


(UIC) Program Director. The review process will evaluate whether the current plan will require an 


amendment. All amendments will be approved by the UIC Program Director and incorporated into 



mailto:Jason.dupres@shell.com

jennifer.looff

Text Box



jennifer.looff

Text Box







Revision Number: 0 


Revision Date: November 2022 


Module E – Project Plan Submissions 


Testing and Monitoring Plan for the St. Helena Parish Site 


Class VI Permit Number: R06-LA-0001   Page 2 of 50 


the currently authorized operating permit. 


Results of the testing and monitoring activities described below may also trigger response actions 


according to the Emergency and Remedial Response Plan [40 CFR 146.94(a)]. 
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2.0 OVERALL STRATEGY AND APPROACH 


This TMP is adapted for the Shell St. Helena Parish Site and considers the following site-specific 


strategy and approach:  


• The design principle is risk-based and adaptive. The risk assessment will be concurrently 


reviewed and updated along with the regular AoR and TMP updates. 


• The Injection Zones targeted for this project are made up of the Frio, Wilcox, and Lower 


Tuscaloosa Formations. These formations consist of stacked packages of porous and 


permeable sandstone that are separated by local to regional shale layers. The three Injection 


Zones act as separate flow units and are separated by approximately 400 feet, 1,300 feet 


and 2,200 feet regional seals for Frio, Wilcox, and Lower Tuscaloosa zones, respectively, 


at the storage site location.  


• There is no evidence of faults or subsurface structures within the delineated AoR of the 


project site. However, two minor faults are interpreted in the broader local area, one to the 


north and another to the south of the AoR. While included in these sector models, the 


fault(s) interpretation has a high degree of uncertainty with respect to continuity and 


amount of throw at the Lower Tuscaloosa level and the fault(s) appear not to be present or 


have no offset at shallower Frio and Wilcox levels. The faults are not considered to be a 


dynamic barrier to flow or pressure dissipation, as discussed in the computational modeling 


reports (Module B – “Area of Review and Corrective Action Plan”).  


• The Frio Confining Zone forms the Primary Upper Confining Zone for the sequestration 


complex. The Frio Confining Zone is of regional extent and is geologically suited to 


contain injected CO2. Within the project area, the Frio Confining Zone is approximately 


400 feet thick and has lithologic properties that would limit vertical fracturing in the 


subsurface (to be confirmed via site appraisal). See permit Module A – “Project Narrative” 


for additional information. 


• The Lower Miocene Formation, directly overlaying the Frio Confining Zone, is composed 


of approximately 1,820 feet of sandstones that are interbedded with regional mudstone 


seals and local mudstone baffles. The Lower Miocene in the project area is saline and 
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serves as a series of alternating buffer aquifers situated between the top of the Sequestration 


Complex and the USDW. The formation provides ultimate protection of the USDW 


through these additional barriers to vertical fluid movement and potential for pressure 


dissipation, although migration through the Frio Confining Zone into the saline Miocene 


is not expected. Note that the Lower Miocene is used for Class II injection of saltwater 


within the Parish. 


• In the project area, the main source of water for domestic use comes from the Upland 


Terrace Aquifer (Chicot Equivalent Aquifer System). The target CO2 Injection Zones are 


deeper than the base of the lowermost USDW by more than 2,000 feet.  


• Natural seismicity in the area is exceedingly low. The closest recorded earthquake occurred 


in 2010, which was recorded as a 3.0 magnitude earthquake, at a relatively shallow depth 


of 0.4 km. It was located at the western border of the St. Helena Parish, approximately 10.9 


miles west of Greensburg, St Helena Parish, Louisiana. 


• The induced seismicity risk is evaluated to be low due to the lack of any nearby significant 


faults and because of high transmissivity within the Injection Zones. Previous 


measurements of induced seismicity by the Department of Energy (DOE) supported 


research projects along the Gulf Coast (Mississippi Cranfield Project, for example), have 


not detected events resulting from injection of large volumes of carbon dioxide. Regional 


seismicity will be monitored annually using public sources for any change in occurrence 


or frequency of seismic events.  


• The proposed injection wells will create a composite carbon dioxide plume and an area of 


elevated pressures surrounding the injection wells. Both the carbon dioxide plume and the 


AoR perimeter will be reviewed throughout the lifetime of the project to account for the 


potential to intersect additional existing (legacy) wells. The injected CO2 is not expected 


to migrate to any legacy well that could permit vertical migration of CO2. Key monitoring 


activities will provide: 


a) validation of the magnitude and area of pressure increase during injection, and  


b) documentation of the extent of the carbon dioxide plume during injection and 


subsequent stabilization during the post-injection monitoring period. 
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The proposed monitoring network for the project is composed of the following elements, listed 


from deepest and closest to injection wells, to the furthest away and shallowest. The overall 


concept for the monitoring well locations are shown in Figure 1.  


In-Zone (IZ) Monitoring  


Direct Monitoring 


• IZ monitoring at the injection wells will confirm that the wells are performing as intended; 


delivering the carbon dioxide to the subsurface storage intervals only (Injection Zones), do 


not exceed safe injection pressures, and measure the pressure response in the reservoir 


intervals (a key model match parameter). Downhole pressure gauges and injection logging 


in the constructed injection wells will be used for data collection.  


• Additional IZ pressure monitoring wells may be considered, located away from the 


injection site, which could validate future iteration of the dynamic model.  Downhole 


pressure gauges and injection logging in the constructed monitoring wells will be used to 


collect real-time, continuous data. Potential additional monitoring wells will be located 


outside of the carbon dioxide plume and will monitor the pressure changes due to the 


developing pressure front.  


• In addition to the pressure gauges, the IZ injection and monitoring well(s) will also be fitted 


with a downhole temperature gauge (gauge will be referenced to ground level).  


• The IZ monitoring well will be located up-dip of the injector(s) such that the developing 


plume may intersect the well during the project injection and post-injection monitoring 


period. The IZ monitor well will provide direct measurement, when or if, the sequestered 


carbon dioxide plume reaches the well location. Should the well indicate the potential 


presence of carbon dioxide an adaptive fluid sampling program will be triggered in the to 


confirm presence or absence of CO2. Fluid sampling will be conducted by a qualified 


vendor and the selected analytical laboratory will be compliant with the Louisiana 


Environmental Laboratory Accreditation Program1. 


 
1 https://deq.louisiana.gov/page/la-lab-accreditation 
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• Native formation fluid will be sampled during the IZ monitoring well drilling campaign 


(for each injection zone) for pre-injection site characterization.  


Indirect Monitoring 


• Indirect monitoring will also be applied to assess the performance of the project to ensure 


that it is operating as intended and calibrate the AoR model. Indirect plume monitoring will 


be employed in the monitoring wells to define the location, extent, and thickness of the 


sequestered carbon dioxide.  


• The areal distribution of the carbon dioxide plume in the Injection Zones will be 


determined using time-lapse seismic techniques during the injection and post-closure 


monitoring phases. It is well documented that the substitution of carbon dioxide for brine 


within sandstones, such as the Lower Tuscaloosa Formation, at similar project depths will 


produce a strong change in acoustic impedance (Vasco et al., 2019). Leading-edge 


techniques for time-lapse imaging of carbon dioxide plumes developed during 


implementation of the Regional DOE Partnership projects include time-lapse vertical 


seismic profiling (Daley and Korneev, 2006; Gupta, et al., 2020), azimuthal vertical 


seismic profiling (Gordon, et al., 2016), and sparse array walk-away surveys or scalable, 


automated, semipermanent seismic array “SASSA” (Roach, et al., 2015; Burnison, et al., 


2016; Livers, 2017; Adams, et al., 2020), in addition to other traditional methods (e.g. 


repeat three-dimensional seismic surveys). Because three-dimensional seismic surveys 


have large on-the-ground footprints, a less invasive method will be selected for the St. 


Helena Parish site where possible. 


• At a minimum, during acquisition of walk-away vertical seismic profiling and sparse array 


walk-away surveys, the array of acoustic source sites will be designed to optimize the 


plume image. The orientation for the next survey will be adjusted following the previous 


survey results. It is expected that for time-lapse profiling and sparse array walk-away 


techniques, frequency will be an initial baseline survey, followed by repeat surveys at the 


end of one year and three years after commencement of injection operations.  Note: dates 


will be adjusted in response to data collected during the testing of the injection wells.  After 


these initial surveys, the timing (and area) of each subsequent survey will be dependent on 
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the recalibrated prediction of plume growth (based on previous survey and other 


monitoring data) and updated risk assessment (adaptive program). Data acquisition will be 


timed to ensure timely identification of potential issues that could trigger additional 


monitoring activities or change to project operations. The seismic monitoring method will 


be chosen to meet the risk assessment objectives of the survey (areal coverage and 


resolution).  


Above-Confining Zone Monitoring Interval  


• Monitoring of the Above Confining Zone Monitoring (ACZM) interval will occur in 


dedicated monitoring wells drilled on the well pads in close proximity to the Injection 


Wells. The initial ACZM zone for the sequestration project will be a permeable sandstone 


(directly overlying the Confining Zone) within the Lower Miocene Formation (exact sand 


will be identified following appraisal drilling). The ACZM well(s) are located near the 


point of carbon dioxide injection, where elevated formation pressure within the storage 


project is expected to be the greatest. 


• The ACZM wells will be completed with a real-time, continuously recording downhole 


pressure/temperature gauge. The gauge will be referenced to ground level. Native 


formation fluid will be sampled during the ACZM well drilling campaign for pre-injection 


site characterization. Fluid sampling events during the injection phase, will primarily be 


triggered by project performance and evaluation of other TMP data, such as pressure from 


the ACZM wells.  


Underground Sources of Drinking Water (USDW) Monitoring  


• Aquifers in the area are part of the regional Southern Hills Aquifer System (SHAS), which 


has been designated as a sole-source aquifer for the region. The SHAS is comprised of 


three main aquifer subsystems known as the Upland Terrace (Chicot Equivalent), 


Evangeline Equivalent, and Jasper Equivalent Aquifer Systems. In the project area, the 


main source of water for domestic use comes from the Upland Terrace Aquifer (Chicot 


Equivalent Aquifer System). The target CO2 Injection Zones are deeper than the base of 


the lowermost USDW by more than 2,000 feet.  
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• Shallow groundwater wells will be drilled and completed on the proposed injection well 


pads as part of the appraisal campaign. These wells will be sampled pre-injection to provide 


baseline water quality data and will provide accessible sampling points (if needed) during 


the injection phase. 


• The project will investigate the opportunity to get access data from the Louisiana 


Department of Health, which routinely monitors for constituents in the drinking water 


according to Federal and State laws. This data will supplement monitoring data acquired 


by the project. 


• During pre-injection monitoring activities, additional water sampling and analysis on 


existing water wells located around the St. Helena Parish site could also be performed to 


provide sufficient spatial and temporal data coverage for a comprehensive water quality 


baseline. 


• An adaptive fluid sampling program is proposed for the USDW. Primarily sampling events 


and locations will be triggered following the pre-injection site characterization activities to 


investigate anomalous project performance and other TMP data (from ACZM Wells, for 


example), and to confirm no contamination of the USDW as a result of project activities. 


2.1 REPORTING PROCEDURES 


Shell will report the results of all testing and monitoring activities to the UIC Program Director in 


compliance with the requirements under 40 CFR §146.91. Table 1 is an overview of the 


monitoring and reporting frequency program discussed within this plan. 


Table 1: Testing and Monitoring Reporting Overview  


Parameters Monitored Monitoring Program 
Monitoring & Reporting 


Frequency a 


Carbon Dioxide Stream Analysis [40 CFR §146.90(a)]  


Chemical and Physical 


Composition of CO2 Stream 


Compositional analysis of the 


injected CO2 stream  
Quarterly or as source changes  


Continuous Recording of Operational Parameters [40 CFR §146.88(e)(1), §146.89(b), and §146.90(b)]  


Injection Parameter Monitoring 
Pressure and temperature gauges; 


mass flow meter with alarms for 
Continuous monitoring. 
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Parameters Monitored Monitoring Program 
Monitoring & Reporting 


Frequency a 


measurements outside of the 


normal operating conditions 


Summary of monthly statistics 


prepared and reported semi-


annually. 


Annulus Pressure Monitoring  


Annulus pressure gauge 


Annular Fluid Volume 


Measurements 


Corrosion Monitoring [40 CFR §146.90(c)] 


Coupon Testing 


Flow-through corrosion coupon 


using injection well construction 


materials 


Utilize corrosion inhibitors in all 


fluids during well workovers  


Quarterly analysis during 


injection operations. 


 


Additionally, as new sources 


added to stream 


Above Confining Zone Monitoring ACZM - [40 CFR §146.90(d)] 


Lower Miocene Formation 


Downhole Temperature and 


Pressure  


Groundwater sampling for 


laboratory geochemical analysis 


Continuous real-time Pressure 


Monitoring (downhole) 


 


Pre-injection phase: discrete one-


time sampling event  


 


Injection phase: sampling event 


dependent upon project 


performance and evaluation of 


other TMP data, such as pressure 


from the ACZM wells 


 


 


Semi-annual reporting  


 


USDW Monitoring [40 CFR §146.90(d)] 


USDW Wells  


Groundwater sampling of 


lowermost USDW within the AoR 


for laboratory geochemical 


analysis (baseline only) 


Groundwater sampling of 


commonly used USDW within the 


AoR for laboratory geochemical 


analysis. 


Groundwater sampling from 


project shallow groundwater wells 


Pre-injection phase: discrete 


sampling events of shallow 


USDW during at least one year 


(frequency to be determined). 


Deep USDW baseline samples 


acquired during drilling.  


 


Injection phase: sampling events 


dependent upon project 


performance and evaluation of 


other TMP data, such as 
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Parameters Monitored Monitoring Program 
Monitoring & Reporting 


Frequency a 


on pad and potentially landowner 


wells where needed & accessible. 


 


anomalous pressure at the ACZM 


wells. 


 


Semi-annual reporting 


 


External Mechanical Integrity [40 CFR §146.89(c) and §146.90]  


Well Integrity 


Annulus Pressure Tests, 


Radioactive Tracer Survey, 


Temperature Survey 


Annually and after all well 


workover operations that change 


well configuration. 


Pressure Falloff Test [40 CFR §146.90(f)] 


Reservoir transmissivity and 


pressure. 


Pressure Falloff Test, Static and 


Flowing Bottomhole Pressures 


Baseline test after well 


completion. 


 


Every 5-years thereafter. 


CO2 Pressure and Plume Front [40 CFR §146.90(g)] 


Injection Wells and    In-zone 


Monitoring wells  


Direct Pressure and Temperature 


Monitoring with downhole gauges 
Continuous parameter monitoring 


VSP in ACZM well  Indirect Monitoring 


Initial Baseline. Repeat at 


1 year and 3 years after start of 


injection. Adaptive timing for 


subsequent surveys in response to 


AoR model, risk assessment and 


other TMP data  
a Data archiver may be used to reduce data streams 
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2.2 QUALITY ASSURANCE PROCEDURES 


A quality assurance and surveillance plan (QASP) for all testing and monitoring activities, required 


pursuant to §146.90(k), is provided in Appendix 1 – QASP to this TMP.  
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3.0 CARBON DIOXIDE STREAM ANALYSIS 


Shell will analyze the composite carbon dioxide stream during the operational period to yield data 


representative of its chemical and physical characteristics and to meet the requirements of 40 CFR 


§146.90(a) and LAC §3625.A.1 (State of Louisiana). A baseline sample of the carbon dioxide 


stream will be evaluated and tested prior to initiation of injection operations at the facility. 


3.1 CARBON DIOXIDE SAMPLING LOCATION AND FREQUENCY 


The injected carbon dioxide will be continuously monitored at the surface for pressure, 


temperature, and flow volumes. Sampling will be performed upstream or downstream of the 


flowmeter to analyze the gas composition. Sampling procedures will follow protocols to ensure 


the sample is representative of the injected carbon dioxide stream. 


The frequency of carbon dioxide sampling will be conducted on a quarterly basis commencing 


with the initiation of injection operations. This equates to a schedule as follows: 


1. Sample No. 1: 3 months after start of injection 


2. Sample No. 2: 6 months after start of injection 


3. Sample No. 3: 9 months after start of injection 


4. Sample No. 4: 12 months after start of injection 


The schedule will then repeat using this quarterly sample cycle. When known changes to the 


injected stream occur (e.g., source changes and/or additions/deletions to the existing stream), 


sampling will also be performed for verification of the chemical and physical properties of the 


modified stream. This will determine if there are changes to the stream that need to be accounted 


and tested for to update and compare to the baseline conditions. The proposed sample frequency 


is sufficient to characterize the carbon dioxide stream and account for any potential changes to a 


representative data.  


3.2 CARBON DIOXIDE ANALYTICAL PARAMETERS 


Shell will contract a vendor to analyze the carbon dioxide for the potential constituents identified 


in Table 2 using the methods listed (or equivalent). The final table of analytical parameters will 
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be adjusted to contain only the actual constituents detected in the initial analysis of the CO2 stream 


with the approval of the UIC Program Director. This table may be amended to account for a change 


in CO2 source. 


Table 2: Summary of potential analytical parameters for CO2 stream. 


Parameter Analytical Method(s)1 


Carbon Dioxide (CO2) 


ISBT2 2.0 Caustic absorption Zahm-Nagel 


ALI method SAM 4.1 subtraction method (GC/DID) 


GC/TCD 


Oxygen (O2) ISBT 4.0 (GC/DID) GC/TCD 


Nitrogen (N2) ISBT 4.0 (GC/DID) GC/TCD 


Hydrogen Sulfide (H2S) ISBT 14.0 (GC/SCD) 


Sulfur dioxide (SO2) ISBT 10.1 (GC/FID) 


Methane (CH4) ISBT 10.1 (GC/FID) 


Total hydrocarbons (C2H6, C3H8+) ISBT 10.0 THA (FID) 


Hydrogen (H2) ISBT 4.0 (GC/DID) GC/TCD 


Carbon Monoxide (CO) ISBT 5.0 Colorimetric ISBT 4.0 (GC/DID) 


Nitrogen Oxides (any (NOx) ISBT 7.0 Colorimetric 


Carbon isotopic composition δ13C  Measured once and when a significant new source is added.  


Note 1:  An equivalent method may be employed with the prior approval of the UIC Program Director, such as ASTM 


Standards 


Note 2.  International Society of Beverage Technologists (ISBT) Carbon Dioxide Guidelines MBAA TQ vol. 39, no. 


1, 2002, pp. 32-35 as cited in ISO/TR 27921:2020(en). Carbon dioxide capture, transportation, and 


geological storage — Cross Cutting Issues — CO2 stream composition 


 


3.3 CARBON DIOXIDE SAMPLING METHODS 


Samples will be taken at the inlet or outlet of the flowmeter that will be on the pipeline entering to 


the sequestration site. The collection will follow protocols to ensure the sample is representative 


of the injected carbon dioxide stream. Sample collection procedures will be provided in detail by 


a certified laboratory vendor to be determined prior to injection authorization. Sampling methods 


and equipment will meet the standards and limits provided within the attached QASP (Appendix 


1). 
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3.4 CARBON DIOXIDE ANALYSIS PROCEDURES AND CHAIN OF CUSTODY 


Samples will be analyzed by a third party laboratory accredited by the Louisiana Department of 


Environmental Quality (https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-


laboratories) using standardized procedures such as: gas chromatography, mass spectrometry, 


detector tubes, and photo ionization. Detection limits will be dependent on equipment facilitated 


for the analytical methods by the selected qualified vendor. However, all vendors will meet the 


minimum levels set forth in the QASP (Appendix 1). 


The sample chain-of-custody procedures will be dependent on vendor selection as they will assume 


the custody of the samples. The procedures will document and track the sample transfer to the 


laboratory, to the analyst, to testing, to storage, and to disposal (at a minimum). A sample chain of 


custody procedure is contained in the QASP (Appendix 1). 


  



https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories

https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories
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4.0 CONTINUOUS RECORDING OF OPERATIONAL PROCEDURES 


Shell will install and use continuous recording devices to monitor injection pressure, injection rate 


(mass flow), and volume; the pressure on the annulus between the tubing and the long string 


casing; the annulus fluid volume added; and the temperature of the carbon dioxide stream, as 


required at 40 CFR §146.88(e)(1), §146.89(b), and §146.90(b) (State of Louisiana Guidance - 


§3621.A.6.a, 3627.A.2, and 3625.A.2). 


Injection rates and pressures will be set and monitored such that they do not exceed the values set 


by the permit. All aspects of the injection process will be monitored, recorded, and if necessary, 


shut down in the event the normal operating range is exceeded. Surface pressure and temperature 


will be measured continuously. The injected volume will be determined from a mass flow meter 


for each well that will be installed on the injection supply line. 


4.1 MONITORING LOCATION AND FREQUENCY 


Shell will perform the activities identified in Table 3 to monitor operational parameters and verify 


internal mechanical integrity of the injection well. All monitoring will take place at the locations 


and frequencies as presented below.  


Table 3: Sampling devices, locations, and frequencies for continuous monitoring 


Parameter Device(s) Location 
Min. Sampling1 


Frequency 


Min. Recording2 


Frequency 


Injection Pressure 


(surface) 
Pressure Gauge Wellhead I minute 1 minute 


Injection Temperature 


(surface) 
Temperature Gauge Wellhead I minute 1 minute 


Injection Pressure 


(downhole) 
Pressure Gauge 


Downhole near 


perforations 
1 minute 1 minute  


Injection Rate  Flow meter per well Wellhead 1 minute 1 minute 


Injection Volume  From rate data  Flowline 1 minute 1 minute 


Annulus pressure Pressure Gauge  Wellhead 1 minute 1 minute 
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Parameter Device(s) Location 
Min. Sampling1 


Frequency 


Min. Recording2 


Frequency 


Annulus fluid volume 


Fluid Level Measure 


Calculate from bleed 


down and top up 


operations 


Annulus Tank N.A.  N.A. 


Downhole Temperature Temperature Gauge 
Downhole, near 


perforations 
1 minute 1 minute 


 


1
 Sampling frequency refers to how often the monitoring device obtains data from the well for a particular parameter. For 


example, a recording device might sample a pressure transducer monitoring injection pressure once every two seconds 


and save this value in memory. 
2
 Recording frequency refers to how often the sampled information gets recorded to digital format (such as a computer 


hard drive). For example, the data from the injection pressure transducer might be recorded to a hard drive once every 


minute. Note a data archiver may be used to reduce data stream size for long term storage. 


 


Continuously recorded injection parameters will be reviewed and interpreted on a regular basis, to 


evaluate the injection stream parameters against permit requirements. Trend analysis will also help 


evaluate the performance (e.g., drift) of the instruments, suggesting the need for maintenance or 


calibration.  


Basic calibration standards, precision, formulas, conversion factors, and tolerances for measuring 


devices and analysis are included in the QASP (Appendix 1) but will be dependent on specific 


qualified vendor selection. Calibrations will be per manufacturers specifications and frequency. 


4.2 MONITORING DETAILS 


Semi-annual reports will be submitted to the UIC Program Director for each injection well, and 


will contain the following information: 


• Monthly average, maximum, and minimum values for injection pressure, flow rate, and 


volume [40 CFR §146.91(a)(2)]. 


• Monthly average, maximum, and minimum values for annulus pressure [40 CFR 


§146.91(a)(2)]. 


• A description of any event that exceeds operating parameters for annular pressure or 


injection pressure specified in the permit, in compliance with [40 CFR §146.91(a)(3)]. 
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• A description of any event that triggers a shut-off device required pursuant to [40 CFR 


§146.88(e)] and the response taken [40 CFR §146.91(a)(4)]. 


• The monthly volume and/or mass of the carbon dioxide stream injected over the reporting 


period and volume injected cumulatively over the life of the project [40 CFR 


§146.91(a)(5)]. 


• Monthly annulus fluid volume added [40 CFR §146.91(a)(6)]. 


Automatic alarm and automatic shutoff systems will be designed and installed to trigger an audible 


alarm in the event that pressures, flow rates, or other parameters, designated by the Executive 


Director, exceed the normal operating range specified in the injection permit per 40 CFR 


§146.88(e)(2). If an alarm or shutdown is triggered, Shell will immediately investigate and identify 


the cause of the alarm or shutoff (Please see the “E.4 -Emergency and Remedial Response Plan” 


[40 CFR §146.94 (a)] submitted in Module E for details).  


4.2.1 Injection Rate, Volume, and Pressure Monitoring 


Injection rates, volumes, and pressures will be set and limited to safe operating values below those 


specified in the authorized permit. All gauges, pressure sensing devices, and recording devices 


will be tested and calibrated as specified by the manufacturer. Test and calibration records will be 


maintained at the facility. All instruments will be housed in weatherproof enclosures, where 


appropriate, to limit damage from outside elements and events.  


Downhole conditions (pressure and temperature) and flowline data (pressure, temperature, rate) 


will be gathered in real time and will provide information for verification of model predictions and 


AoR reevaluations. Any measured datapoint that exceeds a pre-determined trigger point (which 


will be set based on the well operating envelope) will create an automated response (such as a well 


shut-in) to ensure that operations remain safe. In addition, gathered data can be visualized and 


analyzed in the office in real time, which may prompt further action. Finally, a Well Integrity 


Monitoring System (WIMS) will be in place to ensure well integrity and the timely execution of 


preventative maintenance work. 
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4.2.2 Annulus System Monitoring 


The purpose of the annulus system is to maintain a positive pressure on the tubing by the casing 


annulus of at least 100 psi in excess of the tubing pressure. This will prevent fluid movement from 


the tubing out into the casing, which will prevent contamination of freshwater sands in the event 


of well casing or injection tubing failure.  


Integrity of the well's annulus system is achieved by monitoring of the annulus system at the 


wellhead. Annulus monitoring equipment used for each injection well includes an annulus tank, 


an annulus pump (small volume/high pressure), well flow meters, pressure monitoring cells, and 


pressure control valves. Alternate annulus construction may use a pressurized nitrogen system to 


maintain a constant pressure on the annulus. Annulus pressures will be monitored continuously. 


Deviations from expected changes could indicate a potential loss of mechanical integrity in the 


well annulus system. Observed deviations will initiate a well shutdown and investigation to 


determine the root cause of the observed deviation. Details are contained in the “E.4 -Emergency 


and Remedial Response Plan” [40 CFR §146.94(a)] in Module E. 


Annulus brine tank fluid levels (and volumes) will be monitored for indications of system 


losses/gains and recorded daily. 
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5.0 CORROSION MONITORING 


Per requirements of 40 CFR §146.90(c) and LAC §3625.A.3, Shell will monitor well materials 


during the operational period for loss of mass, thickness, cracking, pitting, and other signs of 


corrosion to ensure that the well components meet the minimum standards for material strength 


and performance. The coupon monitoring program is described below. 


5.1 MONITORING LOCATION AND FREQUENCY 


Coupon samples of the well construction materials (well casing, tubing, and any other well parts 


in contact with carbon dioxide such as the packer and wellhead) will be mounted in a tray located 


in the common flowline to the injection wells, upstream of the flow distribution header. The tray 


of coupons will be in contact with the carbon dioxide stream during all injection operations. This 


will ensure that the tray location will provide representative exposure of the samples to the carbon 


dioxide composition, temperature, and pressures that will be seen at the wellhead and injection 


tubing. The holders and location of the system will be included in the pipeline design and will 


allow for continuation of injection during sample removal for testing.  


Corrosion coupon collection and testing will be conducted on a quarterly basis per 40 CFR 


§146.90(c). Baseline measurements on all coupon samples will be made prior to initiation of 


injection of carbon dioxide. Commencing with the initiation of injection operations, the initial 


monitoring event will occur at the end of the first calendar quarter (even if less than 3 months). 


Subsequent monitoring will occur at the end of each calendar quarter. This equates to a schedule 


as follows: 


1. March 31 – End of Calendar 1st Quarter 


2. June 30 – End of Calendar 2nd Quarter  


3. September 30 – End of Calendar 3rd Quarter 


4. December 31 – End of Calendar 4th Quarter  


The schedule will then repeat using this quarterly sample cycle for the lifetime of the injection 


operations. Coupon compositions and details will be specified as part of conveyance pipeline and 


final well design.  
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5.2 SAMPLE DESCRIPTION 


Shell is proposing that a corrosion coupon (weight loss) technique be used for monitoring 


purposes, as it is the best known and simplest of all corrosion monitoring techniques (the 


alternative is to use flow line loops). The corrosion monitoring system will be located downstream 


of all process compression/dehydration/pumping equipment (i.e., at the beginning of the flow 


distribution header to the injection wells). This will allow for monitoring at a single location for 


each of the operating injection wells. Corrosion coupons representative of the well construction 


materials (Table 4) will be inspected, photographed, and weighed prior to placement into the 


flowline establish a baseline. Prior to installation of the corrosion monitoring system, the following 


information will be recorded: 


1. Coupon Serial Number; 


2. Installation date; 


3. Identification of the location of the system; and 


4. Orientation of the coupon holder. 


The coupon method involves exposing a specimen sample of material (the coupon) to a process 


environment for a given duration, then removing the specimen for analysis. The Corrosion 


Monitoring Plan will be implemented following initial installation of the test coupons in the 


flowline, as follows: 


• Consult maintenance schedule to determine when to remove test coupons from corrosion 


monitoring holders (coincident with end of calendar quarter); 


• Remove and inspect coupons on a calendar quarterly basis and quantitatively evaluate for 


corrosion according to ASTM G1 – 03 (2017) or NACE Standard RP0775-2005 Item No. 


21017 standards guidelines; 


• Place coupons in proper receptacle for safe transport to measurement and weighing 


equipment; 


• Photograph each coupon as received. Visually inspect each corrosion coupon for any 


pitting, stress corrosion cracking or scale buildup. Analyze corrosion coupons by weighing 


each coupon (to nearest 0.0001 gm) and measuring length, width, and height of the coupon 


(to nearest 0.0001 inch); 
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• Record information for each coupon including date of measurement, coupon identity 


(coupon number and metal grade), coupon weight in grams, and include any observations 


of excessive weight loss or pitting, stress corrosion cracking or scale buildup; 


• Determine if current corrosion coupon can be returned to the monitoring test holder, make 


a note of coupon return, or if not make a note of installation of a new coupon. 


Table 4: List of equipment coupon with material of construction 


Equipment Coupon  Material of Construction  


Surface Piping “as built” material in contact with CO2 


Wellhead  Chrome14, or “as built” trim material in contact with CO2 


Injection Tubing Chrome14, or “as built” material in contact with CO2 


Packer Chrome14, or “as built” trim material in contact with CO2 


 


Samples will be collected by trained and authorized personnel and submitted to a third-party 


analytical laboratory for analysis. Results of the analysis will be compared to the pre-project 


baseline of the coupons. Basic details regarding the laboratory analysis are explained in the QASP 


(Appendix 1), however, specific details will be provided and updated by the selected corrosion 


laboratory vendor. Results will be submitted semi-annually through the Geological Sequestration 


Data Tool (GSDT). The UIC Program Director will independently assess the results of the 


corrosion monitoring for the integrity of the injection well. 


5.3 ALTERNATIVE TESTS 


Per 40 CFR §146.90, Shell may run a tubing/casing inspection log(s) to determine the presence or 


absence of corrosion in the protection (longstring) casing whenever the tubing is pulled from the 


well, or at the request of the UIC Program Director. Proposed inspection logs may include multi-


finger caliper, ultrasonic imaging, magnetic flux leakage, and electromagnetic imaging tools as 


they are industry standard for determining casing thickness and identifying internal and external 


corrosion. The log(s) will be compared to those run during the initial construction of the well (40 


CFR §146.87). Additional inspection logging programs may be implemented should the coupons 


show undue corrosion in excess of the design-life criteria.  
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Alternative testing other than those listed above may be conducted, with the written approval of 


the UIC Program Director. To obtain approval for alternative testing, Shell will submit a written 


request to the UIC Program Director setting forth the proposed alternative test and all technical 


data supporting its use for authorization. 
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6.0 ABOVE CONFINING ZONE MONITORING (ACZM) 


6.1 ACZM – LOWER MIOCENE FORMATION 


Shell will monitor the first permeable formation (saline Lower Miocene sand) above the confining 


zone, with the objective to detect changes that may be a result of loss of containment to meet 40 


CFR 146.90.  


The project proposes to drill two dedicated ACZM wells (one for each well pad) which will 


continuously monitor the pressure and temperature and will also be designed to allow fluid 


sampling if needed. These wells will also be equipped to perform indirect geophysical monitoring 


of the plume (see Section 9.1). 


The exact Lower Miocene sand to be monitored will be selected after the data acquisition in the 


injection wells, which will include collection of pressure points and a compressive suite of logs 


across the formation. One or more transmissive sands may be identified as the best fit target for 


monitoring during the appraisal campaign. Higher sensitivity to leakage is obtained by selecting 


sandstones that have smaller areal continuity but are stratigraphically thinner.  


The Lower Miocene formation, directly overlaying the Frio Confining Zone, is composed of 


approximately 2,000 feet of sandstones that are interbedded with regional mudstone seals and local 


mudstone baffles. The Lower Miocene in the project area is saline. There is no expectation that 


CO2 or brine from the injection zones will migrate into the Miocene. However, were such a 


containment breach to occur, the Miocene formation provides additional protection for the USDW, 


with the alternating buffer aquifers offering pressure dissipation, and baffles providing additional 


barriers to vertical fluid movement.  


The Lower Miocene formation is occasionally used for Saltwater Disposal (SWD) operations by 


Class II wells. Shell will monitor the SONRIS (Strategic Online Natural Resources Information 


System) website for any new Class II injection wells or status changes in the existing saltwater 


injection wells within a five-mile radius of the proposed injection wells. 
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6.1.1 Monitoring Location and Frequency 


The ACZM ‘Lower Miocene’ wells will be completed with a real-time, continuously recording 


downhole pressure/temperature gauge. Native formation fluid will be sampled during the monitor 


well drilling campaign for pre-injection site characterization. Fluid sampling events during the 


injection phase, will depend upon project performance and evaluation of other TMP data, such as 


pressure from the ACZM wells. 


Figure 1 shows the location of the planned wells and Table 5 outlines the planned monitoring 


methods, locations, and frequencies. Shell proposes two ACZM wells, which will be located near 


the point of carbon dioxide injection (located on the injection well pads), where elevated formation 


pressure in the reservoirs is expected to be greatest combined with the presence of injected CO2 


for the entire injection and post-closure monitoring phase. 


Modeling shows that pressure is a more robust and more diagnostic leakage detection method in 


deep confined saline aquifers (Nogues et al., 2011). Leakage of brine from one formation to 


another is also unlikely to be chemically detectable in most circumstances. Shell will instead 


primarily rely on an ‘early warning’ leak detection system based on bottom hole pressure 


measurements from the onsite ACZM wells, which will be continuously monitored and completed 


near the point of injection. If leakage trends are detected, follow up testing, logging, or 


geochemical measurements (as appropriate) will be conducted to investigate the cause and impact 


of the change in signal (adaptive monitoring). 
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Table 5: Monitoring of ground water above the confining zone.  


Target Formation Monitoring Activity Monitoring 


Location(s) 


Spatial Coverage Frequency 


Lower Miocene 


 


Downhole 


Pressure/Temperature 


Monitoring 


2 dedicated 


monitoring wells 


(one per an injection 


well pad) 


 


Near point of 


injection 


 


Continuous data                  


Pre-injection phase fluid 


sampling for laboratory 


analysis  


Discrete one-time 


sampling event prior to 


project start. 


Injection phase fluid 


sampling for laboratory 


analysis as needed based 


on project performance  


Sampling events 


dependent upon project 


performance and 


evaluation of other 


TMP data, such as 


pressure from the 


ACZM wells  


Lowermost USDW - 


sands within the 


Jasper Equivalent 


Aquifer System  


Pressure and fluid 


sampling 


To be determined 


after completion of 


appraisal campaign; 


potentially landowner 


wells 


To be determined. 


Aim is to get areal 


coverage across 


AoR 


Pre-injection phase: 


discrete sampling 


events for at least one 


year prior to injection 


(frequency to be 


determined)  


 


Injection phase: 


sampling event 


dependent upon project 


performance and 


evaluation of other 


TMP data, such as 


pressure from the 


ACZM wells 


 


Commonly used 


USDW within the 


AoR – Upland 


Terrace Aquifer 


Pressure and fluid 


sampling 


To be determined 


after completion of 


appraisal campaign; 


potentially landowner 


wells where needed 


& accessible. 


To be determined. 


Aim is to get areal 


coverage across 


AoR 


USDW - Upland 


Terrace Aquifer 


Pressure and fluid 


sampling 


groundwater wells 


installed during 


appraisal campaign 


on proposed injection 


well pads 


Near point of 


Injection 


 


6.1.2 Analytical Procedures 


If a pressure anomaly (triggers and thresholds to be defined post-appraisal) is detected in the 


monitoring well pressure gauge, the anomaly will be evaluated. If it is determined that the anomaly 


appears to be real and related to project performance following the evaluation, this may trigger 


formation fluid sampling for geochemical analysis. Samples from the onsite monitoring wells 


would be collected from the Lower Miocene formation. If pressure and fluid sample analysis 
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confirm leakage into the strata overlying the Confining Zone, the procedures set out in the “E.4 -


Emergency Remedial and Response Plan” submitted in Module E will be implemented.  


Pre-injection phase fluid sampling and analysis is an integral part of the site characterization 


activities prior to start of the injection project and provides a basis to assess data gathered during 


the injection and post-closure monitoring phases of the project when such a need is identified based 


on project performance / triggers. 


6.1.3 Sampling Methods 


To ensure defensible data are generated during water sampling programs, best management 


practices / industry standard operating procedures will be employed (e.g. as per ISO 5667-11:2009, 


or EPA/240/B-06/001). Sample containers will be new and of an appropriate material and size for 


the analyte. Sufficient volumes will be collected to ensure selected analyses can be performed. 


Further details on Quality Assurance/Quality Control (QA/QC) procedures can be found in 


Appendix 1.  


The sampling system for collecting formation fluid sample from the ACZM well will be supplied 


by a qualified third-party vendor offering a downhole pressure-volume-temperature (PVT) 


sampler or equivalent tool. Bottom hole samples are preferred; however, surface samples may be 


used for expediency. 


The protocol for collecting bottom hole or surface samples will follow industry standard guidance. 


In general terms, casing volume will be purged to bring fresh fluids that have not reacted with 


casing and tubing to the sample point within the wellbore. In case of bottom-hole samples, a 


commercial downhole sampler will be deployed on a slickline to collect a fluid sample at pressure 


and then close to retain gas phases as sample is transported to the surface. The gas volumes will 


be conserved as samples stepped to atmospheric pressure for shipping and analysis. The samples 


will be filtered and conserved following protocols for brine sampling. All sample containers will 


be labeled with durable labels and indelible markings. A unique sample identification number and 


sampling date will be recorded on the sample containers. Alternate sampling methodology may be 


adopted in alignment with final monitor well design, to be confirmed post-appraisal. 
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6.1.4 Analysis Procedures and Chain of Custody 


Tables 6 and 7 provide an overview of potential analytes that might be considered for sample 


analysis during the pre-injection and injection phases monitoring activities. 


Appropriate Standard Operating Procedures (SOPs) will be followed for sample collection to 


ensure sample integrity, as outlined in the QASP. Samples will be analyzed by a third party 


laboratory accredited by the Louisiana Department of Environmental Quality 


(https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories) using 


standardized procedures for gas in addition to major, minor and trace element compositions.  


The sample chain-of-custody procedures will be implemented. The procedures will document and 


track the sample transfer to the laboratory, to the analyst, to testing, to storage and to disposal (at 


a minimum). A sample chain-of-custody procedure is provided in Appendix 1. 


Table 6: Overview of potential analytical and field parameters. Analyses will be performed by a 


laboratory accredited by the Louisiana Department of Environmental Quality.  


Parameters Analytical Methods 


Dissolved CO2 gas by headspace Gas Chromatography (GC) 


Dissolved CH4 gas by headspace Gas Chromatography (GC) 


Hydrocarbons Gas Chromatography (GC) 


Dissolved inorganic carbon (DIC) 
Standard Methods: 5310B, or comparable method depending 


upon contract laboratory 


Bicarbonate Titration 


Cations: 


Al, As, B, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, 


Pb, Sb, Se, Si, Ti, Zn,  


As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or ICP-MS or ICP-OES, 


ASTM D5673, EPA 200.8 


Ion Chromatography, EPA Method 200.8, ASTM 6919 


Anions: 


Br, Cl, F, NO3, SO4, CO3 


As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or Ion Chromatography, 


EPA Method 300.8, ASTM 4327 



https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories
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Parameters Analytical Methods 


Total Dissolved Solids 


As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 160.1, ASTM 


D5907-10 


Alkalinity 


As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 310.1 


pH (field, lab) 
EPA Method 150.1; ASTM D1293, or comparable method 


depending upon contract laboratory 


Specific Conductance (field) EPA 120.1, ASTM 1125 


Temperature (field) Thermocouple 


Hardness 


As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or ASTM D1126 


Turbidity (field) 


 As listed in LDEQ ASSET (Aquifer Sampling and 


Assessment Program)’s Analytical Parameter List 


(https://deq.louisiana.gov/assets/docs/Water/Aquifer-


ASSET_PARAM_LIST.pdf), or comparable method 


depending upon contract laboratory; or EPA 180.1 


Specific Gravity  Modified ASTM 4052 


Density  Modified ASTM 4052 


6.2 USDW MONITORING  


Aquifers in the area are part of the regional Southern Hills Aquifer System (SHAS), which has 


been designated as a sole-source aquifer for the region. The SHAS is comprised of three main 


aquifer subsystems known as the Upland Terrace (Chicot Equivalent), Evangeline Equivalent, and 


Jasper Equivalent Aquifer Systems. In the project area, the main source of water for domestic use 


comes from the Upland Terrace Aquifer (Chicot Equivalent Aquifer System). The Injection Zones 


are deeper than the base of the lowermost USDW by more than 2,000 feet. The Louisiana 


Department of Health routinely monitors for constituents in the drinking water according to 


Federal and State laws. Depending on project performance and evaluation of other TMP data (e.g. 


from ACZM Wells), an adaptive fluid sampling program might be initiated for USDW. 
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6.2.1 Monitoring Location and Frequency  


Pre-injection phase geochemical data will be collected from the deepest USDW, the commonly 


used USDW within the AoR, and from the shallow groundwater wells completed on the proposed 


injection well pads as part of the appraisal campaign. Frequency of sampling during the pre-


injection phase will depend upon depth of sample collection. For the lowest USDW, where 


significant seasonal variation is not expected, only one sampling event is expected at any location 


during drilling of the deep monitor wells, whereas the shallow groundwater wells on the proposed 


injection well pads will be sampled at least bi-annually for one year. The number and distribution 


of sampling locations (wells and sands sampled) will be selected to provide sufficient spatial and 


vertical coverage given potential variation of water quality, within the limits of accessibility. The 


project puts an emphasis upon establishing a comprehensive dataset for site characterization 


related to the USDW zone prior to start of injection.  


During the injection phase, the project does not propose regular monitoring of the lowest USDW 


zone and is not planning to drill any dedicated monitor wells for this zone initially. An emphasis 


is placed upon monitoring activities that enable the operator to identify early warning signs that 


indicate loss of containment before any CO2 or displaced brine reaches the lowest USDW, which 


would then trigger additional monitoring or remediation activities (if needed, based on 


investigation). For instance, the Lower Miocene ACZM wells will provide the early warning for 


any vertical fluid movement through the top of the storage complex. Hence, during the injection 


phase, the timing of groundwater sampling event(s) will be primarily dependent upon project 


performance and evaluation of other TMP data, such as pressure from the ACZM wells or 


geophysical monitoring. 


Table 5 outlines the planned monitoring methods, locations, and frequencies for gathering data on 


USDW.  


6.2.2 Analytical Procedures 


If a pressure anomaly is detected (triggers and thresholds to be defined post-appraisal) in the 


ACZM well pressure gauge, the anomaly will be evaluated. If it is determined that the anomaly 


appears to be real and related to project performance following the evaluation, this may trigger 


formation fluid sampling for geochemical analysis from the Lower Miocene formation from the 
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ACZM well(s). If pressure and fluid sample analysis confirm leakage into the strata overlying the 


Confining Zone, the procedures set out in the “E.4-Emergency Remedial and Response Plan” 


submitted in Module E will be implemented. In addition, dependent upon outcome of data 


evaluation, this may trigger collection and analysis of fluid samples from the USDW zone, along 


with other potential monitoring and remediation activities as appropriate. 


Hence, in the unlikely event of loss of containment being detected and confirmed (e.g. ACZM 


wells or geophysical monitoring), all necessary steps will be taken to protect USDW. By 


prioritizing monitoring for early detection of containment issues at deeper zones immediately 


above the storage complex, pro-active measures can be more rapidly implemented to prevent 


endangering the USDW.  


6.2.3 Sampling Methods 


To ensure defensible data are generated during water sampling programs, best management 


practices / industry standard operating procedures will be employed (e.g. as per ISO 5667-11:2009, 


or EPA/240/B-06/001). Sample containers will be new and of an appropriate material and size for 


the analyte. Sufficient volumes will be collected to ensure selected analyses can be performed. 


Further details on QA/QC procedures can be found in Appendix 1.  


The sampling system for collecting formation fluid sample from wells completed within the 


USDW will depend upon depth and setup of the well. Hence, sampling methods could range from 


using a downhole PVT sampler or equivalent tool, to deploying a pump within a well for sampling 


at surface or using an existing outlet of an active domestic use well. An appropriate sampling 


method will be chosen, on a well type of basis, when specific wells have been identified for 


sampling.  


6.2.4 Analysis Procedures and Chain of Custody 


Please refer to Table 6 (see Section 6.1.4) for an overview of potential analytes that might be 


considered during pre-injection phase monitoring activities (final list still to be determined) and 


the analytical methods Shell may select to employ. The table of potential analytes will be finalized 


prior to authorization to inject. 







Revision Number: 0 


Revision Date: November 2022 


Module E – Project Plan Submissions 


Testing and Monitoring Plan for the St. Helena Parish Site 


Class VI Permit Number: R06-LA-0001   Page 31 of 50 


Samples will be analyzed by a third party laboratory accredited by the Louisiana Department of 


Environmental Quality (https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-


laboratories) using standardized procedures for gas, major, minor and trace element compositions.  


The sample chain-of-custody procedures will be implemented. The procedures will document and 


track the sample transfer to the laboratory, to the analyst, to testing, to storage, to disposal (at a 


minimum). A sample chain-of-custody procedure is provided in Appendix 1. 


  



https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories

https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-laboratories
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7.0 EXTERNAL MECHANICAL INTEGRITY TESTING (MIT) 


Shell will conduct at least one of the tests presented in Table 7 periodically during the injection 


phase to verify external mechanical integrity in each injection well as required by §146.89(c) and 


§146.90, LAC §3627.A.3 and 3625.A (State of Louisiana). A demonstration of mechanical 


integrity will be made at least once a year during injection operations. 


7.1 TESTING LOCATION AND FREQUENCY 


The integrity of the long-string casing, injection tubing, and annular seal shall be tested by means 


of an approved pressure test for all injection wells. The integrity of the bottom-hole cement may 


be tested by means of a temperature survey or an approved tracer survey. Alternatively, a noise 


log may be run in the well to demonstrate containment within permitted injection zones. Pulsed 


neutron logging will be run to verify the mechanical integrity of the near-well area behind the 


casing.  


Table 7. Mechanical Integrity Testing – Injection Wells 


Test Description Location 


Temperature Survey OR Tracer Survey 
Each Injection Well 


Each Injection Well 


Pulsed Neutron Log Each Injection Well 


Annulus Pressure Test Each Injection Well 


 


Mechanical Integrity Tests (MIT’s) will be run after the initial construction of the well prior to the 


initiation of injection operations. During injection operations the MITs will be performed on an 


annual basis within 45 days of the anniversary of the preceding year’s test. Shell will notify the 


UIC Program Director ahead of testing. This schedule will repeat during the lifetime of the well 


during injection operations and prior to plugging operations. Should the well require a workover, 


a MIT will also be performed prior to placing the well back into service. 
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7.2 TESTING DETAILS 


Prior to running an MIT, the wellbore annulus may be displaced with water or brine, in either case, 


the well will be allowed to thermally stabilize prior to all testing operations. It is recommended 


that the well be shut in for least 36 hours to allow temperature effects to dissipate. The external 


MIT logs will be run on all injection wells.  


7.2.1 Temperature Survey  


A baseline differential temperature survey will be run in the well after allowing the well a period 


of time to reach approximate static conditions. The temperature log is one of the approved logs for 


detecting fluid movement outside pipe. A baseline survey will be run during completion operations 


and will provide an initial baseline temperature curve for future comparisons. The log will include 


both an absolute temperature curve and a differential temperature curve. The well should be shut 


in at least 36 hours to allow for temperature stabilization prior to running the temperature survey. 


If a distributed temperature sensing fiber is run in the injection wells, the fiber will be used for the 


temperature testing; otherwise, a wireline truck will be used. 


If wireline operations are conducted, the temperature will be logged down from the surface to total 


depth in the well. Recommended line speed for the logging operations is 30 to 40 feet per minute. 


A correlation log(s) will be presented in Track 1, and the two temperature curves will be presented 


in Tracks 2 and 3. The temperature log will be scaled at or about 20° F (or 10° C degrees) per 


track. The differential curve will be scaled in a manner appropriate to the logging equipment design 


but will be sensitive enough to readily indicate temperature anomalies. In general, the procedure 


for wireline operations will be as follows: 


1. Attach a temperature probe and casing collar locator (CCL) to the wireline.  


2. After a minimum of 36 hours of well static conditions, begin the temperature survey. 


The tools will be lowered into well at 30 to 40 feet/minute, recording temperature in 


wellbore. The temperature survey will be run to the deepest attainable depth (top of 


solids fill) in the wellbore. The wireline may be flagged, if needed, to assist in depth 


correlation. 







Revision Number: 0 


Revision Date: November 2022 


Module E – Project Plan Submissions 


Testing and Monitoring Plan for the St. Helena Parish Site 


Class VI Permit Number: R06-LA-0001   Page 34 of 50 


3. Following completion of the survey, the wireline tools will be retrieved from the 


wellbore. 


A temperature log run will be considered successful if there are no unexplained temperature 


anomalies observed outside of the permitted injection zone.  


If temperature anomalies are observed outside of the permitted zone, additional logging may be 


conducted to determine whether a loss of mechanical integrity or containment has occurred. 


Depending on the nature of the suspected movement, radioactive tracer, noise, oxygen activation, 


or other logs approved by the UIC Program Director may be required to further define the nature 


of the fluid movement or to diagnose a potential leak. 


7.2.2 Radioactive Tracer Survey 


A Radioactive Tracer Survey (RTS) may be run as an alternative to the temperature survey. The 


tool consists of a gamma detector above the ejector port and one or two detectors below the ejector 


port. In order to run the RTS, the wellbore annulus will need to be flushed with brine and the test 


will be conducted using brine to convey the radioactive iodine tracer material. The tool will 


continuously record gamma ray API units during tracer fluid ejection. The upper detector will be 


recorded on Track 1 at a scale of 0 to 100 or 150 API units, and the lower detector(s) will be 


recorded on Tracks 2 and 3 at a higher (less sensitive) scale, typically 0 to 1,000 API units. 


Prior to testing, an initial gamma ray baseline log will be recorded from at least 100 feet above the 


injection tubing packer to total depth of the well. The initial gamma ray survey can be made under 


low flow conditions or with the well in static conditions. 


A concurrent casing collar locator log for depth correlation will be run on the wireline tool string. 


Two five (5) minute time drive statistical checks will be run prior to the ejection of tracer fluid. 


One of the statistical checks will be run in a confining unit immediately above the uppermost 


perforation in the well. The second check should be run within the injection zone sandstone. The 


baseline log and statistical checks will be run to determine background radiation prior to tracer 


fluid ejection.  


Brine injection will be initiated or increased during testing operations. During the survey, brine 
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injection rates will be set at the rate at which the fluid will be under laminar flow conditions, while 


remaining within the maximum permitted operating parameters anticipated for the well. The 


volume of the tracer fluid slug will be sufficient to cause a gamma curve deflection on the order 


of 25x background reading as the ejected slug passes the lower detector(s). This would typically 


be a full-scale deflection. 


A constant injection (moving) survey will be run from above the packer to the perforations to 


check for leaks between those two points. This survey will consist of ejecting a tracer slug above 


the packer, verifying the tracer ejection, dropping down through the slug, and then logging up 


through the slug to above where the slug was first ejected. The tool will be successively dropped 


down through the slug again, and logging will continue upward to above where the slug was 


encountered on the previous pass. This process will be repeated a minimum of two times, until the 


slug flows out into the formation. If necessary, the injection rate may be adjusted to accomplish 


this test. 


A stationary survey will be run approximately 20 feet or less above the top of the perforated 


interval to check for upward fluid migration outside the cemented casing. Flow during the 


stationary surveys will be at sufficient rates to approximate normal operating conditions 


anticipated for the well. The procedure consists of setting the tool and logging on time drive, 


ejecting a slug, verifying the ejection, and waiting an appropriate amount of time that would allow 


the slug to exit the wellbore and return through channels outside pipe, if present. The time spent 


at the station will vary but should be at least twice the time estimated to detect the tracer fluid if 


channeling existed, or for 15 minutes, whichever is greater. If tracer fluid is detected channeling 


outside of the pipe at any time during the stationary survey, then the survey may be stopped, and 


the tracer fluid's movement will be documented by logging up on depth drive, until the tracer exits 


the channel. The stationary survey should be repeated at least one time. 


Additional stationary or moving surveys may be required, depending upon well construction, test 


results, or to investigate known problem conditions. At least two repeatable logs of every tracer 


survey, moving and stationary, should be run. On completion of the tracer surveys, a final 


background gamma log will be run for comparison with the initial background log. In general, the 


test procedure will be as follows: 
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1. Attach radioactive tracer tools, including casing collar locator (CCL), gamma ray detectors 


and ejector modules to the wireline. Lower tools in wellbore to total depth. Record the 


depth of solids fill in the well, if any. Correlate tools on depth with the injection packer and 


any other cased-hole log(s) run in the well. 


2. A baseline gamma log will be run from deepest attainable depth to approximately at least 


100 feet above the packer. Statistical tool checks will be conducted 10 feet above the set 


depth of the injection packer and approximately 15 feet above the top perforation. (Specific 


depths will be identified ad updated after injection well(s) completion). 


3. With the tool set a minimum of 100 feet above the packer, start injecting brine fluid at 


approximately 50 gpm (or defined acceptable rate). Eject a slug of tracer material and 


verify ejection.  


4. Lower the tool through the slug and log up through the slug. Repeat slug-tracking sequence, 


following the slug down the tubing and into the injection zone until the slug is dissipated.  


Note: It is desired to achieve a minimum of three or more passes below the injection packer 


before the radioactive slug exits the perforations. Adjust or reduce injection rate if needed 


to achieve this objective. 


5. Repeat Steps 3 and 4. 


6. Position lower detector of RTS tool at approximately 15 feet above the top perforation. 


Initiate and maintain injection at approximately 250 gpm (or defined acceptable rate). 


7. Eject a slug of tracer material and record on time drive for a minimum of 15 minutes to 


determine if upward flow around the casing occurs. 


8. Repeat Step 7. 


9. Cease pumping, lower the tool to the deepest attainable depth, and run a repeat baseline 


gamma ray log to verify that the radiation level has returned to background. 


10. Dump remaining tracer material from the tool and pump remaining test fluid to flush the 


tracer material from the wellbore. 


11. Retrieve the wireline tools from the wellbore and rig down wireline unit. 
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A successful pressure test will “PASS” if the radioactive iodine material stays within the Injection 


Zone and within the sequestration complex. 


7.2.3 Pulsed Neutron Logging 


Pulsed neutron logging will be run to verify the mechanical integrity of the near-wellbore area 


behind the casing in the injection wells. A baseline survey will be run during completion operations 


(with the well in completion configuration) and will provide an initial baseline log for future 


comparisons. Should the downhole well completion change at any time, a new baseline log will 


be run. The pulsed neutron survey will be run from the top of the confining zone, down to the total 


depth of the well and will be run in gas-sigma-hydrogen mode. The sigma measurement is used to 


determine porosity, differentiate between saline water and carbon dioxide, and calculate formation 


saturation in the Injection Zone(s). Shell may choose to run the Pulsed Neutron log annually for 


the first five years, and then every 5 years after that throughout the life of the wells.  


7.2.4 Annulus Pressure Test 


In conjunction with annual mechanical integrity testing, an annulus pressure test of the casing by 


tubing annulus will be made. Pressures will be recorded on a time-drive recorder for at least 60 


minutes in duration and the chart or digital printout of times and pressures will be certified as true 


and accurate. The pressure scale on the chart will be low enough to readily show a 5 percent change 


from the starting pressure. In general, the test procedure will be as follows: 


1. Connect a high-resolution pressure transducer to the annulus and increase annulus pressure 


to at least 200 psig over the permitted maximum tubing/injection pressure. Conduct 


Annulus Pressure Test (APT) by holding annular pressure a minimum of 100 psi above the 


well’s maximum permitted surface injection pressure for a minimum of 60 minutes. 


2. At the conclusion of the APT, annular pressure will be lowered to the well’s normal, safe 


differential pressure value and pressure recording equipment will be removed from the well 


system.  


A successful pressure test will “PASS” if the pressure holds to +/-5 percent of the starting pressure. 


IF the test is not able to hold pressure for a selected time period, then the test will be considered a 


“FAIL”. The test will be repeated and if the well continues to “FAIL”, the construction of the well 
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may have lost its integrity. Additional tests at progressively lower pressures may be run to identify 


the pressure at which the annulus can hold a differential. Continuous monitoring of the annulus 


system will be reviewed to identify if there are any data that may lead to a potential leak and assist 


in diagnosing potential issues with the annulus.  
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8.0 TRANSIENT PRESSURE FALLOFF TEST 


Shell will perform pressure fall-off tests during the injection phase as described below to meet the 


requirements of 40 CFR §146.90(f) and LAC §3625.A.6 (State of Louisiana). Pressure fall-off 


testing will be conducted upon completion of each injection well to characterize baseline formation 


properties, as well as determine near well/reservoir conditions that may impact the injection of 


carbon dioxide. 


8.1 FALLOFF TESTING LOCATION AND FREQUENCY 


Shell will perform an initial (baseline) pressure fall-off test in each injection well using brine or 


municipal water mixed with a clay stabilizer to avert clay swelling. This will allow for baseline 


characterization of the transmissibility to fluid within the Injection Zone(s). The initial pressure 


fall-off testing will be repeated using carbon dioxide within the first 60 days of initiation of 


injection operations. This will allow for comparison to the baseline fluid-to-fluid test with the 


change in the injection fluid from brine water to carbon dioxide. 


A pressure fall-off test will be performed at least once every five years (within approximately +/-


45 days of the anniversary of the previous test) for the lifetime of injection operations. Periodic 


testing is expected to provide insight into performance of the storage complex and potentially aid 


in assessing the dimensions of the expanding carbon dioxide plume, based on the expected lateral 


change from supercritical carbon dioxide near the wellbore and native formation brine beyond the 


plume. The UIC Program Director may request more frequent testing which will be dependent on 


test results. A final pressure fall-off test will be run after the cessation of injection into each 


injection well.  


8.2 FALLOFF TESTING DETAILS 


Testing procedures will follow the methodology detailed in “EPA Region 6 UIC Pressure Falloff 


Testing Guideline-Third Revision (August 8, 2002)”2. Bottomhole pressure and temperature 


measurements near the perforations are preferred due to phase changes within the column of 


carbon dioxide in the tubing. A surface pressure gauge may also serve as a monitoring tool for 


 
2 https://www.epa.gov/sites/default/files/2015-07/documents/guideline.pdf 
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tracking the test progress. 


The pressure gauge can be either installed as part of the completion or can be deployed via a 


wireline truck. If a wireline truck deployed gauge is used, the wireline should be corrosion resistant 


(such as MP-35 line), and the deployed gauges should consist of a surface read-out gauge with a 


memory backup. Examples of standard gauge specifications are contained in Table 8.  


Table 8: Wireline Pressure Gauge Specification Examples 


Pressure Gauge Property Value 


Surface Readout 


Pressure Gauge 


Range 


Resolution 


0 – 10,000 psi/356 oF 


+/-0.01 psi/0.01 oF 


Accuracy 
+/-0.03% of full scale 


(+/-3 psi/+/-0.1 oF) 


Manufacturer’s Recommended 


Calibration Frequency 
Minimum Annual 


Memory Readout  


Pressure Gauge 


Range 


Resolution 


0 – 10,000 psi/356 oF 


+/-0.01 psi/0.01 oF 


Accuracy 
+/-0.03% of full scale 


(+/-3 psi/+/-0.1 oF) 


Manufacturer’s Recommended 


Calibration Frequency 
Minimum Annual 


 


The general testing procedure is as follows (and presumes that a wireline-deployed unit is used for 


the testing). NOTE: a dedicated downhole monitoring gauge (as proposed per injector) may be 


used if these provide data of sufficient quality: 


1. Mobilize wireline unit to the injection well and rig up on wellhead. 


2. Rig up a wireline lubricator containing a calibrated downhole surface-readout pressure 


gauge (SRO) with memory gauge installed in the tool string as a backup, to the adapter 


above the crown valve. Each gauge should have an operating range of 0 - 10,000 psi. 


Reference the gauge to kelly bushing (KB) reference elevation as well as the elevation 


above ground level.  
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3. Open crown valve, record surface injection pressure, and run-in hole with SRO to just 


above the shallowest perforations in the completion while maintaining injection at a 


constant rate. Steady rates of injection should be maintained for at least 24 hours ahead of 


the planned shut-in of the injection well. Any offset injection well(s) should be either shut-


in ahead of the testing or should maintain a constant rate of injection for the entire duration 


of the testing. This will minimize cross-well interference effects.  


4. With the SRO positioned just above the perforations, monitor the bottom-hole injection 


pressure response for ±1 hour to allow the gauge to stabilize (temperature and pressure 


stabilization). Ensure that the injection rate and pressure are stable.  


5. Cease injection as rapidly as possible (controlled quick shut-in); close the control valve 


and the manual flowline valve at well site (start with the valve closest to the wellhead so 


that wellbore storage effect in early time is minimized). Conduct the pressure fall-off test 


for approximately 24 hours, or until bottomhole pressures have stabilized.  


6. Lock out all valves on the injection annulus pressure system so that annulus pressure cannot 


be changed during the falloff period. Ensure that valves on flow line to the injection well 


are closed and locked to prevent flow to the well during the fall-off period. 


7. After 24 hours, download data and make preliminary field analysis of the fall-off test data 


with computer-aided transient test software to estimate if or when radial flow conditions 


might be reached. If sufficient data acquisition is confirmed, end fall-off test. If additional 


data is required, extend fall-off test until radial flow conditions are confirmed. After 


confirmation of sufficient data acquisition, end fall-off test. 


8. Pull SRO tool up out of the well at 1,000-foot increments and allow the gauge to stabilize 


(5 minutes each stop). Record stabilized temperature and pressure. Repeat the process to 


collect stabilized pressure data (5-minute stops) at 1,000-foot intervals and in the 


lubricator.  


In performing a fall-off test analysis, a series of plots and calculations will be prepared to QA/QC 


the test, identify flow regimes, and determine well completion and reservoir parameters. It will 


also be used to compare formation characteristics such as transmissivity and skin factor of the near 


wellbore for changes over time. Skin effects due to drilling and completion (possible damage from 
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perforation) will be assessed for the wells injectivity and potential well cleanouts in the future. 


These tests can also measure drops in pressure due to potential damage/leakage over time. In CO₂, 


it is anticipated that pressure drops may indicate multiple fluid phases; however, the analysis will 


be designed to consider all parameters and phases. 


8.3 TEST ANALYSIS AND REPORTING 


In order to make the proper assessment, multi-phase flow conditions will be considered. Results 


of the pressure fall-off test may trigger a reevaluation of the AoR. Testing methods, results, and 


interpretation will be submitted electronically within 30 days of the test per 40 CFR 146.91(e) and 


146.91(b)(3) 


Each submission will include the following. 


1. Location, test name and the date and time of the shut-in period 


2. Bottom hole pressure and temperature depths 


3. Records of gauges 


4. Raw test data in a tabular format (if required by the UIC Program Director) 


5. Measured injection rates and pressure data from the test well and any off-set wells 


completed in the same zone and including data prior to the shut-in period 


6. Pressure gauge information (make, model, manufacturer, etc.) 


7. Diagnostic curves of test results, noting any flow regimes 


8. Description of quantitative analysis of pressure-test results, type of software used and any 


multi-phase effects 


9. Calculated parameter values such as transmissivity, permeability, and skin factor 


10. Analysis and comparison of calculated parameter values to previous testing values 


11. Identification of data gaps if any exist 


12. Identified necessary changes to the project Testing and Monitoring Plan to ensure 


continued protection of USDWs 


Testing procedures, testing equipment, tolerances and specifications, and calibration details are 


included in the QASP, which is contained in Appendix 1. 
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9.0 CARBON DIOXIDE PLUME AND PRESSURE FRONT TRACKING. 


Shell will employ both direct and indirect methods to track the geometry and extent of the carbon 


dioxide plume with time and the areal distribution in pressures within and above the sequestration 


complex to meet the requirements of 40 CFR §146.90(g) and LAC §3625.A.7 (State of Louisiana). 


Table 9: Pressure-front and Plume-front Monitoring – Direct Monitoring Plan 


Target Formation Monitoring Activity 
Monitoring 


Location(s) 
Spatial Coverage Frequency 


PRESSURE-FRONT MONITORING-DIRECT 


Frio Formation   Injection 


Zone 


Downhole Pressure 


and Temperature 
Injection Well Point of Injection 


Continuous 


 


Wilcox Formation 


Injection Zone* 


Downhole Pressure 


and Temperature 
Injection Well Point of Injection Continuous 


Lower Tuscaloosa 


Formation Injection Zone 


Downhole Pressure 


and Temperature 
Injection Well Point of Injection Continuous 


Lower Miocene Formation 


Above Confining Zone 


Downhole Pressure 


and Temperature 


2 above confining 


zone monitoring wells 
Near point of injection Continuous 


IZ Monitoring Well**  Downhole Pressure 


and Temperature 
North IZ Monitor Well 


AoR – Updip of 


injection operations 
Continuous 


PLUME-FRONT MONITORING-DIRECT 


Lower Miocene Formation 


Above Confining Zone 
Fluid Sampling 


2 above confining 


zone monitoring wells 
Near point of injection 


Baseline: 


Adaptive, if 


triggered 


IZ Monitoring Well**  Fluid Sampling North IZ Monitor Well 
AoR – Up dip of 


injection operations 


Baseline: 


Adaptive, if 


triggered 


*future injection in subsequent Class VI application. 


** monitor well design not yet finalized. intent to monitor pressure of all injection targets (Frio, Wilcox & Lower Tuscaloosa) at a 


location offset from the injection location; sampling and logging capability will be installed where technically feasible; completion 


zones and functionality prioritized in-line with post-appraisal risk assessment. Additional (overburden) monitoring zones may be 


considered.  


Table 10: Pressure-front and Plume-front Monitoring - Indirect 


Target Formation Monitoring Activity 
Monitoring 


Location(s) 


Spatial 


Coverage 
Frequency 


PRESSURE-FRONT MONITORING-INDIRECT 


NONE 
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Target Formation Monitoring Activity 
Monitoring 


Location(s) 


Spatial 


Coverage 
Frequency 


PLUME-FRONT MONITORING-INDIRECT 


Frio, Wilcox, and 


Lower Tuscaloosa 


Formations 


Repeat seismic method 


designed for plume 


tracking. May also detect 


overburden fluid changes  


Well-based surveys 


focused on Injection 


Wells and potentially 


at Monitor Wells.  


DAS Fiber Optic 


Installation to be 


confirmed. 


Azimuthal 


coverage of the 


plumes 


Baseline, 1 year and 3-year 


repeats. Timing of 


subsequent repeats to be 


determined adaptively based 


on AoR model, risk 


assessment and other TMP 


data.  


 


Surface seismic as 


required over wider 


plume area (away 


from project well 


locations) 


Adapted to 


plume extent 


and location 


(AoR model).  


Baseline survey. Timing and 


area of any repeat survey 


dependent on plume 


prediction, risk assessment 


and survey objectives. 


9.1 PLUME FRONT  


Tables 9 and 10 summarizes the methods that Shell has proposed to employ to directly and 


indirection to monitor the migration of the sequestered carbon dioxide plume, including the 


activities, locations, and frequencies that will be employed. The parameters to be analyzed as part 


establishing a baseline for fluid samples and associated analytical methods are presented in Table 


6. Quality assurance procedures for these methods are presented in Appendix 1. 


9.1.1 Direct Monitoring Details 


Direct monitoring of the CO2 plume at distance away from the point of injection will be monitored 


with an In-Zone (IZ) monitor well up dip of injection operations (Figure 1):  


Continuous pressure monitoring will be performed in the IZ monitoring well, and if an anomalous 


pressure response is detected then additional monitoring activities, such as cased hole logging or 


fluid sampling will be performed. Fluid samples would then be compared against the baseline 


analysis and to plume projections from the model to confirm plume arrival (or not). The well will 


be outfitted with continuous pressure gauges and will be completed to allow for fluid sampling of 


specific injection zones (Frio, Wilcox, or Lower Tuscaloosa) as applicable and feasible.  


The IZ monitoring well will also have a transmitter gauge at surface to continuously record tubing 


pressure. Experience shows, such as at the Frio BEG Project, that carbon dioxide will rapidly 
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evacuate the wellbore fluids in a monitoring well that is open to CO2 in the Injection Zone. This 


will result in increased wellhead pressures due to the lighter column of gas replacing the brine 


fluid column. 


Additional IZ monitoring wells may be considered if there is elevated pressure and/or if the 


injected volume rate increases. The monitor well design has not been finalized. Sampling and/or 


logging capability will be installed where feasible, and the functionality per injection zone in each 


well will be prioritized in-accordance with the post-appraisal risk assessment. 


9.1.2 Indirect Monitoring Details 


For indirect monitoring methods, Shell is proposing to use repeatable time-lapse seismic 


techniques, as the substitution of CO₂ for brine within sandstones at similar project depths is well 


documented to produce a strong change in acoustic impedance (Vasco et al., 2019).  The goal of 


indirectly monitoring the Injection Zones is to constrain the geometry and size of the advancing 


carbon dioxide plume, and confirm that rate and direction of movement will not lead to future 


endangerment of the USDW (e.g. calibrate the plume model and confirm it is not expected to reach 


anything that might be a potential CO2 leak risk). These monitor points provide site-specific and 


immediate data on the presence of carbon dioxide in the subsurface.  


Leading-edge techniques for time-lapse imaging of the carbon dioxide plume include time-lapse 


walk away vertical seismic profiling, azimuthal vertical seismic profiling, and/or sparce array 


walk-away surveys.  


At a minimum, the acoustic source sites will be oriented along the maximum and minimum 


orientations of the modeled plume and will be adjusted following each survey results. Distributed 


acoustic sensing (DAS) fiber may be installed in the monitoring wells, which will facilitate data 


acquisition activities. Baseline and subsequent time-lapse surveys will be processed using a 


technique that will resolve differences between surveys, which will be mapped to show the change 


in plume extent over time.  
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In addition, the use of fiber will allow very wide aperture of the acoustic array and so include 


surveillance of the Lower Miocene strata above the CO₂ plume to provide evidence that no out-of-


zone CO₂ migration is occurring in this area. 


The adaptive plume monitoring strategy will acquire two initial repeat surveys during the early 


injection phase. Years 1 and 3 are initially proposed, although this is subject to update post-


appraisal when the pre-injection calibrated AoR model will confirm expected plume size versus 


time. These initial snapshots will be used to recalibrate the plume prediction model (also 


incorporating other TMP data) and reassess the risk assessment associated with the expanding 


plume area. The plume migration risk will be re-assessed using the updated model, and the timing 


of the next survey proposed to ensure timely identification on any unfavorable outcome i.e. the 


next survey will be acquired before the plume can reach any identified containment risk given the 


uncertainty range of the dynamic model. Hence, the results of each survey (along with the update 


of the AoR model and containment risk assessment) will inform the timing of the subsequent 


survey. 


The timing of each subsequent survey will allow time for the operator to analyze the new data and 


take any remediation actions required to ensure protection of the USDW. A repeat survey might 


also be triggered by anomalous monitoring data (e.g. injection well integrity concerns) to confirm 


the injected CO2 location and look for indications of CO2 out of zone. 


The survey area will be selected to meet the monitoring objectives of the data acquisition, and the 


seismic technique applied will be selected to deliver the scale and resolution requirements to 


deliver those objectives. 


9.2 PRESSURE FRONT MONITORING 


Table 10 presents the direct method that Shell has proposed to use to monitor the position of the 


pressure front, including the activities, locations, and frequencies that the St. Helena Parish site 


will employ.  


Shell proposes to directly measure the injection pressure buildup in the Injection Zones in each of 


the installed facility wells. Additionally direct monitoring of the pressure buildup at an offset 
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location away from the point of injection will be monitored with the IZ monitor well up dip of 


injection operations (Figure 1):  


The IZ monitor well will be completed across the Lower Miocene formation (above Frio Confining 


Zone), as well as across all injection intervals, Frio, Wilcox, and Lower Tuscaloosa Formations. 


This in-zone monitoring point will also be used to evaluate the pressure decay with distance away 


from the injection well field.  


These measured pressures from the injection wells and the offset monitor locations will be used to 


assess the performance of each injection zone to ensure that the project is operating as permitted 


and will form the basis for the periodic re-evaluation of the extent of the AoR. Recorded pressures 


at the injection wells and the monitor locations will be compared to model predictions to determine 


if actual data deviate from baseline predictions. Significant departures of actual pressure data 


compared to model predictions will be used to trigger an adaptive re-assessment of the AoR, in 


addition to the minimum 5-year re-assessment time frame specified for periodic review. In addition 


to a re-assessment of the AoR, deviations might trigger an investigative assessment of real-time 


data from the ACZM wells, and the TMP data, to ensure continued containment of carbon dioxide 


within the Sequestration Complex. Additional monitoring activities might also be triggered to 


confirm containment and USDW protection as necessary (Please see the “E.4 -Emergency and 


Remedial Response Plan” [40 CFR §146.94 (a)] submitted in Module E for details).  


Quality assurance procedures for these methods are presented in Appendix 1.  
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10.0 SEISMICITY MONITORING 


Natural seismicity in the project area is exceedingly low, with no recorded earthquakes in either 


St. Helena Parish or the immediately adjacent parishes (https://earthquake.usgs.gov/earthquakes/search/). 


Seismic risk of the area if detailed in Section 2.5 of the Site Characterization contained in Module 


A. 


Induced seismicity risk is also low because of high transmissivity of the targeted Injection Zone(s) 


and the injection rates and pressure to be maintained at 90% of the fracture pressure or lower. 


Previous measurements of induced seismicity in the DOE supported research projects along the 


Gulf Coast (the Mississippi Cranfield Project, for example), have not detected induced seismicity 


events resulting from the injection of large volumes of carbon dioxide.  


Therefore, the regional and local seismicity will be monitored annually for any change in 


frequency through the United States Geological Survey (USGS) National Earthquake Database 


(real time data available). If a change in frequency occurs, additional site-specific monitoring of 


local events be undertaken by Shell. 
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1.0 FACILITY INFORMATION 


Facility Name: Shell U.S. Power & Gas – St. Helena Parish Site 


Two Class VI Injection Wells 


 


Facility Contact: Jason Dupres/U.S. Environmental and Regulatory Lead 


150 N. Dairy Ashford Rd, Houston, Texas 77079 


832-377-0687/jason.dupres@shell.com 


 


Well Locations: SOTERRA IF 1-1  


Greensburg, St Helena Parish, LA   


Latitude Coordinate:    2165323.20   


Longitude Coordinate:   742845.64  


  


SOTERRA IT 2-1  


Greensburg, St Helena Parish, LA   


Latitude Coordinate:    2191357.36  


Longitude Coordinate:   732072.95  


 


 


Shell U.S. Power and Gas (Shell) will conduct injection well plugging and abandonment 


according to the procedures below. 
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2.0 BOTTOMHOLE PRESSURE DETERMINATION 


A bottomhole reservoir pressure will be determined prior to commencing injection well plugging 


operations [40 CFR 146.92(b)(1)]. During the injection well operations, downhole pressure gauges 


will be installed to continuously monitor the injection pressure. After cessation of injection 


operations, the downhole gauges will be used to measure the bottomhole pressure of the injection 


zone at final static conditions (a period after injection operations have ceased) prior to proceeding 


with the plugging.  


If these gauges are damaged or malfunction at the time of well plugging, pressure and temperature 


gauges will be run down hole via wireline, after the well has been flushed with a brine kill fluid to 


record the bottomhole pressure. 
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3.0 MECHANICAL INTEGRITY TESTS 


To verify well integrity Shell will conduct at least one of the tests listed in Table 1 prior to plugging 


the injection well as required by 40 CFR 146.92(a). Tubing and Packers will be retrieved at the 


end of injection operations as part of the plugging procedures. Casing will remain in the well and 


be examined for integrity. 


Table 1:  Planned Mechanical Integrity Tests (MIT) 


 


Test Description Location 


Cement Bond Log(s) (CBL) 


(External MIT) 


Run CBL & Ultrasonic logs: Compare to initial run logs 


Discrepancies, if any, can be noted between the logs as an indication 


of cement quality improvement or degradation (due to casing 


movement or other cement sheath disturbance). 


Radioactive Tracer Log-


Alternate Log 


(External MIT) 


Run radioactive tracer survey to register any fluid movements 


external to the long string casing;  


Temperature Log 


(External MIT) 


Run temperature log post-injection to register any fluid movements 


external to the long string casing;  


Pressure Test 


(Internal MIT) 


Place tubing plug in profile nipple below permanent packer; pressure 


test long string casing from tubing plug to surface using packer fluid.  


Test pressure to be greater than annulus pressure maintained during 


injection activities. 


Casing Caliper Log  


(Internal MIT) 


Casing caliper log optional if long string casing successfully passes 


the pressure test (above).  Caliper log will provide information about 


long string casing wall thickness loss due to corrosion or erosion, 


information useful for future projects.   


 


Prior to testing, the well(s) will be flushed with brine to force the carbon dioxide away from the 


wellbore into the formation [per 40 CFR 146.92(a)]. Tools will be run on wireline.  Quality 


assurance for the planned logs will be provided by the service vendor at time of selection. The 
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quality control will be reviewed and will be documented in the Quality and Assurance Surveillance 


Plan (contained as an Appendix to the “E.1. – Testing and Monitoring Plan”). 


3.1 EQUIPMENT DETAILS 


If wireline deployed pressure/temperature gauges are used to record bottomhole pressure, the 


wireline should be corrosion resistant (such as MP-35 line), and the deployed gauges should 


consist of a surface read-out gauge with a memory backup.  Gauge specifications should be as 


follows or similar to those listed in Table 2:  


Table 2: Injection/Falloff Pressure Potential Gauge Information – Wireline Testing Operations 


Pressure Gauge Property Value 


Surface Readout 


Pressure Gauge 


Range 


Resolution 


0 – 10,000 psi/356 oF 


+/-0.01 psi/0.01 oF 


Accuracy 
+/-0.03% of full scale 


(+/-3 psi/+/-0.1 oF) 


Manufacturer’s Recommended 


Calibration Frequency 
Minimum Annual 


Memory  


Pressure Gauge 


Range 


Resolution 


0 – 10,000 psi/356 oF 


+/-0.01 psi/0.01 oF 


Accuracy 
+/-0.03% of full scale 


(+/-3 psi/+/-0.1 oF) 


Manufacturer’s Recommended 


Calibration Frequency 
Minimum Annual 


 


Prior to running MIT, the wellbore may be displaced with water or brine, in either case, the well 


will be allowed to thermally stabilize prior to all testing operations. It is recommended that the 


well be shut-in for 36 hours to allow for temperature effects to dissipate.  The external MIT logs 


will be run on all injection wells.  


All equipment used during the well plugging operation will be corrosion resistant.   
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3.2 PASS/FAIL CRITERIA 


Well Plugging is considered a “PASS” when it meets the objective of well plugging, which is 


minimizing the chance of leak to environment and reducing the possibility unintended flow of 


fluid outside the confining unit to as low as reasonably practicable (ALARP). Verification of 


meeting the objective will be conducted at the end of each plugging operation.  The verification 


objective is to assess the sealing effectiveness and required position of a permanent isolation. All 


verification methods have limitations. As an example, a single positive test will not provide the 


required assurance as positively pressure tested cement plugs have found to be leaking because 


plugging materials in the drilling fluid can mask a leak potential. Similarly, a successful tagging 


may confirm position, but is not conclusive evidence for effective isolation, as a channel can still 


be present. In view of this the verification step is part of a larger quality assurance process that 


includes proper cement job planning and plug placement. Verification methods can be direct such 


as tagging, weight testing, dressing-off, inflow testing, pressure testing or indirect such as 


volume/losses records, cementing pressure records, laboratory slurry testing (compressive strength 


development), surface cement sample setting, logging, and long-term monitoring (pressure and/or 


bubbles). 


3.2.1 Temperature Survey  


A baseline differential temperature survey may be run in the well after allowing the well a period 


to reach approximate static conditions. The temperature log is one of the approved logs for 


detecting fluid movement outside pipe.  A final differential temperature survey will be run during 


plugging operations and will provide a final temperature curve.  The log will include both an 


absolute temperature curve and a differential temperature curve. The well should be shut-in for at 


least 36 hours to allow for temperature stabilization prior to running the temperature survey. 


If a distributed temperature sensing fiber is run in the injection/monitor wells, the fiber will be 


used for the temperature testing, otherwise, a wireline truck will be used. 
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If wireline operations are used, the temperature will be logged down from the surface to total depth 


in the well. Recommended line speed for the logging operations is 30 to 40 feet per minute.  A 


correlation log(s) will be presented in track 1, and the two temperature curves will be presented in 


tracks 2 and 3.  The temperature log will be scaled at or about 20° F (or 10° C degrees) per track.  


The differential curve will be scaled in a manner appropriate to the logging equipment design but 


will be sensitive enough to readily indicate anomalies.  In general, the procedure for wireline 


operations will be as follows: 


1. Attach a temperature probe and casing collar locator (CCL) to the wireline.   


2. After a minimum of 36 hours of well static conditions, begin the temperature survey.  


The tools will be lowered into well at 30 to 40 feet/minute, recording temperature in 


wellbore.  The temperature survey will be run to the deepest attainable depth (top of 


solids fill) in the wellbore.  The wireline may be flagged, if needed, to assist in depth 


correlation. 


3. Following completion of the survey, the wireline tools will be retrieved from the 


wellbore. 


A successful temperature log will “PASS” if there are no observed, unexplained anomalies outside 


of the permitted injection zone.  


If temperature anomalies are observed outside of the permitted zone, additional logging may be 


conducted to determine whether a loss of mechanical integrity or containment has occurred. 


Depending on the nature of the suspected movement, radioactive tracer, noise, oxygen activation, 


or other logs approved by the UIC Director may be required to further define the nature of the fluid 


movement or to diagnose a potential leak. 


3.2.2 Radioactive Tracer Survey 


A Radioactive Tracer Survey (RTS) may be run as an alternative to the temperature survey.  The 


tool consists of a gamma detector above the ejector port and one or two detectors below the ejector 


port.  In order to run the RTS, the well will need to be flushed with brine and the test will be 


conducted using brine to convey the radioactive iodine tracer material.  The tool should be able to 


continuously record during tracer fluid ejection.  The upper detector will be recorded in track 1 at 
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a scale of 0 to 100 or 150 API units, and the lower detector(s) will be recorded in tracks 2 and 3 at 


a higher (less sensitive) scale, typically 0 to 1,000 API units. 


Prior to testing, an initial gamma ray base log will be recorded from at least 100 feet above the 


injection tubing packer to total depth of the well.  The initial gamma ray survey can be made under 


low flow conditions or with the well in static conditions. 


A concurrent casing collar locator log for depth correlation will be run on the wireline tool string.  


Two five (5) minute time drive statistical checks will be run prior to the ejection of tracer fluid.  


One of the statistical checks will be run in a confining unit immediately above the uppermost 


perforation in the well.  The second check should be run within the Injection Zone(s) sandstone. 


The baseline log and statistical checks will be run to determine background radiation prior to tracer 


fluid ejection.   


Injection should be initiated or increased during testing operations.  During the survey, injection 


flow rates will be set at the rate at which the fluid will be under laminar flow conditions, while 


remaining within the maximum permitted operating parameters anticipated for the well.  The 


volume of the tracer fluid slug will be sufficient to cause a gamma curve deflection on the order 


of 25x background reading as the ejected slug passes the lower detector(s).  This would typically 


be a full-scale deflection. 


A constant injection (moving) survey will be run from above the packer to the perforations to 


check for leaks between those two points.  This survey will consist of ejecting a slug above the 


packer, verifying the ejection, dropping down through the slug, and then logging up through the 


slug to above where the slug was first ejected. The tool will be successively dropped down through 


the slug again, and logging will continue upward to above where the slug was encountered on the 


previous pass.  This process will be repeated a minimum of two times, until the slug flows out into 


the formation. If necessary, the injection rate may be adjusted to accomplish this test. 


A stationary survey will be run approximately 20 feet or less above the top of the perforated 


interval to check for upward fluid migration outside the cemented casing.  Flow during the 


stationary surveys will be at sufficient rates to approximate normal operating conditions 


anticipated for the well.  The procedure consists of setting the tool and logging on time drive, 
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ejecting a slug, verifying the ejection, and waiting an appropriate amount of time that would allow 


the slug to exit the wellbore and return through channels outside pipe, if present.  The time spent 


at the station will vary but should be at least twice the time estimated to detect the tracer fluid if 


channeling existed, or for 15 minutes, whichever is greater.  If tracer fluid is detected channeling 


outside of the pipe at any time during the stationary survey, then the survey may be stopped, and 


the tracer fluid's movement will be documented by logging up on depth drive, until the tracer exits 


the channel.  The stationary survey should be repeated at least one time. 


Additional stationary or moving surveys may be required, depending upon well construction, test 


results, or to investigate known problem conditions.  At least two repeatable logs of every tracer 


survey, moving and stationary, should be run.  On completion of the tracer surveys, a final 


background gamma log will be run for comparison with the initial background log.  In general, the 


test procedure will be as follows: 


1. Attach radioactive tracer tools, including casing collar locator (CCL), gamma ray detectors 


and ejector modules to the wireline.  Lower tools in wellbore to deepest attainable depth 


(top of solids fill).  Record the depth of solids fill in the well, if any.  Correlate tools on 


depth with the injection packer and any other cased-hole log(s) run in the well. 


2. A baseline gamma log will be run from deepest attainable depth to approximately 4,500 


feet (must be at least 100 feet above the packer).  Statistical tool checks will be conducted 


10 feet above the set depth of the injection packer and approximately 15 feet above the top 


perforation. (Specific depths will be identified and updated after the injection well(s) 


completion). 


3. With the tool set a minimum of 100 feet above the packer, start injecting brine fluid at 


approximately 50 gpm (or defined acceptable rate).  Eject a slug of tracer material and 


verify ejection.   


4. Lower the tool through the slug and log up through the slug.  Repeat slug-tracking 


sequence, following the slug down the tubing and into the injection zone until the slug is 


dissipated.   
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Note:  It is desired to achieve a minimum of three or more passes below the injection packer 


before the radioactive slug exits the perforations.  Adjust or reduce injection rate if needed 


to achieve this objective. 


5. Repeat Steps 3 and 4. 


6. Position lower detector of RTS tool at approximately 15 feet above the top perforation.  


Initiate and maintain injection at approximately 250 gpm (or defined acceptable rate). 


7. Eject a slug of tracer material and record on time drive for a minimum of 15 minutes to 


determine if upward flow around the casing occurs. 


8. Repeat Step 7. 


9. Cease pumping, lower the tool to the deepest attainable depth, and run a repeat baseline 


gamma ray log to verify that the radiation level has returned to background. 


10. Dump remaining tracer material from the tool and pump remaining test fluid to flush the 


tracer material from the wellbore. 


11. Retrieve the wireline tools from the wellbore and rig down wireline unit. 


A successful test will “PASS” if the radioactive iodine material stays within the Injection Zone 


and within the Sequestration Complex. 


3.2.3 Cement Bond Log & Ultrasonic Log 


Cement Bond and Ultrasonic logging will be run to verify the mechanical integrity of the near-


well area behind the casing in the injection and monitoring wells prior to plugging. The surveys 


will be compared to the original baseline survey run in the well during completion operations.  


Should downhole well completion change at any time, a new baseline log will be run.  The Cement 


Bond and Ultrasonic logging surveys will be run from the Injection Zone up to through the base 


of the identified lowermost underground source of drilling water (USDW), just inside the surface 


casing, in the injection wells. Note that we logs may be repeated while applying surface pressure 


to evaluate micro-annulus effects.   
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3.2.4 Casing Pressure Test 


Subsequent to setting the initial plug across the well completion interval, a casing pressure test 


will be made.  Casing pressures will be recorded on a time-drive recorder for at least 60 minutes 


in duration and the chart or digital printout of times and pressures will be certified as true and 


accurate.  The pressure scale on the chart will be low enough to readily show a 5 percent change 


from the starting pressure.  In general, the test procedure will be as follows: 


1. Connect a high-resolution pressure transducer to the well casing and increase wellbore 


pressure to at least 200 psig over the permitted maximum tubing/injection pressure.  


Conduct a casing pressure test by holding casing pressure a minimum of 100 psi above the 


well’s maximum permitted surface injection pressure for a minimum of 60 minutes. 


2. At the conclusion of the test, casing pressure will be lowered to a static pressure with no 


pressure at the top of the casing string.   


A successful pressure test will “PASS” if the pressure holds to +/-5 percent of the starting pressure. 


IF the test is not able to hold the pressure for a selected time period, then the test will be considered 


a “FAIL”.  The test will be repeated and if the well continues to “FAIL”, the construction of the 


well may have lost its integrity.  Additional tests at progressively lower pressures may be run to 


identify the pressure at which the casing can hold a differential.  A review of the continuous 


monitoring of the annulus system will be performed to identify if there are any data that may lead 


to a potential leak and assist in diagnosing potential issues with the annulus.  


  







Revision Number: 0 


Plan Revision Date: November 2022 


Module E – Project Plan Submissions 


Injection Well Plugging Plan for St Helena Parish Site 


Class VI Permit Number: R06-LA-0001   Page 12 of 19 


4.0 DETAILS ON PLUGS 


Shell will use the materials and methods noted in Table 3 and 4 to plug the injection well. The 


volume and depth of the plug or plugs will depend on the final geology and downhole conditions 


of the well as assessed during construction. The cement(s) formulated for plugging will be 


compatible with the carbon dioxide stream. The cement formulation and required certification 


documents will be submitted to the agency with the well plugging plan. Shell will report the wet 


density and will retain duplicate samples of the cement used for each plug.  The permeant isolation 


plugs position should be such that the formation fracture pressure exceeds the maximum 


anticipated pressure under the isolation. This is normally easily met by placing the isolation plugs 


across a suitable caprock which is an impermeable rock without natural or induced fractures that 


is continuous over the field. The caprock immediately above the zone of injection is considered 


suitable caprock.  


Industry practice has shown that 100 ft - 200 ft along the hole (AH) of good cement is sufficient 


for permanent isolation. Excess volume should be pumped to cater for contamination and 


uncertainty in placement such as in high angle wells or high expectation of slurry contamination. 


Cement placement software will determine the exact volume.  


It is planned to plug the CO2 injection wells using at least four plugs. These are   


1- Plug set from cement retainer to bottom perforation, plugging the injection interval. 


2- 200 ft plug above injection zone. The plug will be set across the caprock and across good, 


cemented casing.  


3-  200 feet plug set below/across the USDW and across good, cemented casing.  


4-  25 feet surface plug.  


It is believed that with at least four plugs per well the objective of well plugging, which is 


minimizing the chance of leak to environment and reducing the possibility of unintended flow of 


fluid out of the confining zone to ALARP, can be met.  Adding extra plugs will be contingent upon 


the external well integrity status at the time of plugging the well. If well integrity was found to be 


poorer than expected, then a risk assessment would be conducted to identify if extra plugs would 
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be required. The tables below show preliminary calculations of the plugs for the two storage 


reservoirs, Frio and Tuscaloosa.  


Table 3:  Proposed Plugging Details - Frio Injection Well; Soterra IF 1-1 


Plug Information 
Plug #1 Plug #2 Plug #3 Plug #4 


    


Diameter of boring in which plug will be placed ID 


(inches) 
6.184 6.184 6.184 6.184 


Depth to bottom of tubing or drill pipe (ft) 4,957 4,757 2,730 2 


Sacks of cement to be used (each plug) 368 36 36 4 


Slurry volume to be pumped (ft3) 
408* 


w/ 20% excess 
42 42 5.25 


Slurry weight (lb./gal) 16.0 16.0 15.6 15.6 


Calculated top of plug (ft) 4,977 4,777 2,750 3 


Bottom of plug (ft) 6,605 4,977 2,950 28 


Type of cement or other material EverCRETE* EverCRETE* G or A G or A 


Method of emplacement (e.g., balance method, 


retainer method, or two-plug method) 


Retainer 


method 


Retainer 


method 


Retainer 


method 


Retainer 


method 


 Note: Calculated cement volume is equivalent to a 200 ft reservoir plug. 200 ft USDW plug and 25 ft surface plug in 7’’ 


OD/6.184 ID casing. This could be changed to 100 ft plug if 100 ft found sufficient at the time of well plugging   


*or similar industry material 


Table 4: Proposed Plugging Details - Tuscaloosa Injection Well; Soterra IT 2-1 


Plug Information 
Plug #1 Plug #2 Plug #3 Plug #4 Plug #5 


      


Diameter of boring in which plug will be 


placed ID (inches) 
6.184 6.184 6.184 6.184 6.184 


Depth to bottom of tubing or drill pipe (ft) 14,306 14,086 13,430 2,830 2 


Sacks of cement to be used (each plug) 50 36 36 36 4 


Slurry volume to be pumped (ft3) 
56* 


w/ excess 
42 42 42 5.25 


Slurry weight (lb./gal) 16.0 16.0 15.6 15.6 15.6 


Calculated top of plug (ft) 14,306 14,106 13,450 2,850 3 


Bottom of plug (ft) 14,454 14,306 13,650 3,050 28 


Type of cement or other material EverCRETE* EverCRETE* G or A G or A G or A 


Method of emplacement (e.g., balance 


method, retainer method, or two-plug 


method) 


Retainer 


method 


Retainer 


method 


Retainer 


method 


Retainer 


method 


Retainer 


method 


Note: Calculated cement volume is equivalent to a 148 ft injection interval plug (with excess), 200 ft reservoir plug, 200 


ft 9-5/8” casing shoe plug, 200 ft USDW plug and 25 ft surface plug in 7’’ OD/6.184 ID casing. This could be changed 


to 100 ft plug if 100 ft found sufficient at the time of well plugging   


*or similar industry material 


 







Revision Number: 0 


Plan Revision Date: November 2022 


Module E – Project Plan Submissions 


Injection Well Plugging Plan for St Helena Parish Site 


Class VI Permit Number: R06-LA-0001   Page 14 of 19 


Volume calculations will be based upon the final dimensions of the long string/production casing. 


Also, pending the condition of the well at the time of plugging, number of isolation plugs might 


be increased. Plugs will be tagged at the cement plug top to verify location and integrity. The well 


will be plugged with fluid/mud of at least 9.5 ppg. 


Prior to plugging each well, Shell will consider the operational and monitoring history of the 


sequestration project and identify whether any information or events warrant amendment of the 


original Well Plugging Plan.  Shell will use the materials and methods noted in Tables 3 and 4 to plug 


the injection wells. The volume and depth of the plug or plugs will depend on the final geology and 


“as built” well completion and conditions of the well as assessed during mechanical integrity testing 


prior to closure. The cement(s) formulated for plugging will be compatible (i.e., carbon dioxide-


resistant cement) with the stored carbon dioxide and water mixtures where exposure may occur.  


Because of its intrinsic low permeability, EverCRETE or a similar industry material carbon dioxide-


resistant cement system resists cement matrix attack from wet supercritical carbon dioxide and water 


saturated with carbon dioxide conditions. Accelerated reaction kinetics can lead to a stabilized matrix 


within days of exposure to the carbon dioxide environment, leading to stabilized mechanical properties. 


This makes it ideal for plugging the primary Injection Zones and into the overlying containment 


intervals as well as the primary Confining Zone.  


Any final modifications to the cement formulation and required certification documents will be 


submitted to the agency with the proposed well plugging plan prior to field operations. Shell will 


include the wet density in the final Report of Plugging and Abandonment for each well and will retain 


duplicate samples of the cement used for each plug.  Cement volumes will be calculated and verified 


using industry accepted equations for cement volumes, using openhole diameter, casing size, annular 


areas, and total length of cement plugs.  Top of each plug will be verified by load testing.  
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5.0 PLUGGING PLAN DETAILS 


The following plugging and abandonment plans have been developed for the Shell St. Helena 


Parish Site in accordance with 40 CFR 146.92(c) & LAC §3631.A.4 (Louisiana State Code). The 


proposed plugging and abandonment plan for the proposed injection wells at the Shell is shown 


below, subject to modification by the UIC director.  The plugging procedure will be implemented 


if well operations are abandoned or if a well has reached the end of its useful life. 


5.1 NOTIFICATIONS, PERMITS, AND INSPECTIONS 


In compliance with 40 CFR 146.92(c), Shell will notify the regulatory agency at least 60 days 


before plugging the well and provide updated Injection Well Plugging Plan, if applicable. Shell 


will also submit a request for plugging and abandonment through the Louisiana Department of 


Natural Resources pursuant to LAC §137(A)(4) and §137(F)(1). Notice of intent to plug and 


abandon the subject disposal well will be given at least 60 working days prior to closure of that 


well to the regulatory authorities. Inspections will be made available to the regulatory authority at 


their request.   A closure report certifying that the well or wells were closed in accordance with 


applicable requirements will be submitted to the proper agencies within 60 days of plugging each 


well.  The report will include records for any newly constructed or discovered wells within the 


Area of Review.   


When plugging and abandonment is complete, Shell will submit certification to the authorized 


regulatory body (by the plant and by a licensed, professional engineer with current registration, 


who is knowledgeable and experienced in practical drilling engineering and who is familiar with 


the special conditions and requirements of injection well construction) that the injection well(s) 


has been closed in accordance with the regulations. Plugging reports will be submitted within 60 


days of well plugging and Shell will retain a copy of the plugging report for a minimum of 10 


years following site closure [40 CFR 146.92(d)]. 


5.2 PLUGGING PROCEDURES 


The plugging and abandonment procedures and materials have been designed to contain the 


sequestered carbon dioxide and prevent movement out of the Sequestration Complex or into 
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USDW’s. The materials to be used will be resistive to the corrosive nature of carbon dioxide and 


water.  Proposed well plugging schematics are contained in Figures 1 and 2 and are based upon 


the proposed drilling and completion schematics.  Final plan adjustment will be made for “as built” 


well conditions and penetrated formation tops. 


5.2.1 Frio Injection Well – Soterra IF 1-1  


Prior to conducting the following plugging and abandonment procedure, Shell will inject a 


sufficient quantity of brine buffer fluid to displace the carbon dioxide from the immediate wellbore 


area into the storage reservoir.  This volume of fluid will be determined by the project prior to 


initiating closure activities using data on the volume of carbon dioxide injected during the lifetime 


of the well and the results of previous well formation pressure testing. Specific plugging plans will 


be updated for each well after the drilling and completion with as built well specifics and 


penetrated formation tops.  


The outline of plugging procedures is as follows: 


1. In compliance with 40 CFR 146.92(c), notify the EPA UIC Program Director at least 60 


days before plugging the well and provide updated plugging plan.  


2. Bottom hole reservoir pressure will be obtained prior to well plugging.  


3. Well will be flushed by brine to displace CO2 into the reservoir. Normally the well is flushed 


by pumping 2 times well volume brine at pressure lower than 80% of frac pressure.  


4. Temperature log will be run and compared with the baseline temperature log in addition to 


temperature logs during injection and post-injection to determine external mechanical 


integrity. In addition, either a noise log or oxygen activation log could also be run and 


evaluated for external mechanical integrity.  


Note: If the external well integrity was found to be poorer than expected then a proper 


risk assessment will be conducted to assess if four plugs are sufficient to meet well 


plugging objectives or not. 


5. Pull out/remove tubing and packer from the well.  


6. Run and set a cement retainer at approximately 4,978 ft. 


7. Rig up cementing equipment and pump a fluid spacer, followed by CO2 resistant cement 


mixed at a minimum density of 16.0 pounds per gallon (ppg). 
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8. Circulate the cement to the bottom of the cementing string and sting into the retainer.  Pump 


the cement into the wellbore to cement off the injection zone. If cement squeezes off 


prematurely, pull stinger out of retainer and displace remainder of cement on top of cement 


retainer.  


9. Pull the end of the work string 250 feet above the calculated top of cement and reverse-


circulate wellbore until fluid returns are clean. 


10. Lower stinger to the top of cement retainer.  Pump a fluid spacer, followed by CO2 resistant 


cement mixed at a minimum density of 16.0 ppg. Displace the cement and pull the end of 


the work string 250 feet above the calculated top of cement and reverse-circulate wellbore 


until fluid returns are clean. 


11. After waiting for enough time for the cement to harden, locate the top of the cement plug 


and pressure test the cement plug to 1,500 psi to verify its competency. 


12. Displace the wellbore with fluid of a minimum density of 9.5 PPG. 


13. Repeat the above for the 3rd cement plug, Bridge plug at approximately 2,951 ft. 


14. Repeat the above for the 4th cement plug, Bridge plug at approximately 29 ft. 


15. Remove wellhead, cut the casing three feet below the ground surface, and weld steel plate 


on top. 


16. Erect a permanent marker on the well with the permit number, date of plugging and 


company name identified on the marker. 


17. In accordance with the requirements of 40 CFR 146.92(d), within 60 days of plugging and 


closure, a plugging report will be submitted to the UIC director. This report will be certified 


as accurate by the Shell, and by the person who has performed the plugging operations. 


Shell will retain the well plugging report for 10 years following the site closure. 


A proposed plugged schematic for the Frio Injection Well – Soterra IF 1-1 is presented in Figure 


1. 


5.2.2 Tuscaloosa Injection Well - Soterra IT 2-1 


Prior to conducting the following plugging and abandonment procedure, Shell will inject a 


sufficient quantity of brine buffer fluid to displace the carbon dioxide from the immediate wellbore 


area.  This volume of fluid will be determined by the project prior to initiating closure activities 


using data on the volume of carbon dioxide injected during the lifetime of the well and the results 
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of previous well formation pressure testing. Specific plugging plans will be updated for each well 


after the drilling and completion with as built well specifics and penetrated formation tops.  


The outline of plugging procedures is as follows: 


1. In compliance with 40 CFR 146.92(c), notify the EPA UIC Program Director at least 60 


days before plugging the well and provide updated plugging plan.  


2. Bottom hole reservoir pressure will be obtained prior to well plugging.  


3. Well will be flushed by brine to displace CO2 into the reservoir. Normally the well is flushed 


by pumping 2 times well volume brine at pressure lower than 80% of frac pressure.  


4. Temperature log will be run and compared with the baseline temperature log in addition to 


temperature logs during injection and post-injection to determine external mechanical 


integrity. In addition, either a noise log or oxygen activation log could also be run and 


evaluated for external mechanical integrity.  


Note: If the external well integrity was found to be poorer than expected then a proper 


risk assessment will be conducted to assess if five plugs are sufficient to meet well 


plugging objectives or not. 


5. Pull out/remove tubing and packer from the well.  


6. Run and set a cement retainer at approximately 14,307 ft. 


7. Rig up cementing equipment and pump a fluid spacer, followed by CO2 resistant cement 


mixed at a minimum density of 16.0 pounds per gallon (ppg). 


8. Circulate the cement to the bottom of the cementing string and sting into the retainer.  Pump 


the cement into the wellbore to cement off the injection zone. If cement squeezes off 


prematurely, pull stinger out of retainer and displace remainder of cement on top of cement 


retainer.  


9. Pull the end of the work string 250 feet above the calculated top of cement and reverse-


circulate wellbore until fluid returns are clean. 


10. Lower stinger to the top of cement retainer.  Pump a fluid spacer, followed by CO2 resistant 


cement mixed at a minimum density of 16.0 ppg. Displace the cement and pull the end of 


the work string 250 feet above the calculated top of cement and reverse-circulate wellbore 


until fluid returns are clean. 
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11. After waiting for enough time for the cement to harden, locate the top of the cement plug 


and pressure test the cement plug to 1500 psi to verify its competency. 


12. Displace the wellbore with fluid of a minimum density of 9.5 PPG. 


13. Repeat the above for the 3rd cement plug. Bridge plug at approx. 13,651 ft.  


14. Repeat the above for the 4th cement plug. Bridge plug at approx. 3,051 ft.   


15.  Repeat the above for the 5th cement plug, Bridge plug at approx. 29 ft.   


16. Remove wellhead, cut the casing three feet below the ground surface, and weld steel plate 


on top. 


17. Erect a permeant marker on the well with the permit number, date of plugging and company 


name identified on the marker. 


18. In accordance with the requirements of 40 CFR 146.92(d), within 60 days of plugging and 


closure, a plugging report will be submitted to the UIC director. This report will be certified 


as accurate by Shell, and by the person who has performed the plugging operations. The 


Shell will retain the well plugging report for 10 years following the site closure. 


A proposed plugged schematic for the Tuscaloosa Injection Well – Soterra IT 2-1 is presented in 


Figure 2. 


5.3 CONTINGENCY PLANS 


Should any of the cement plugs fail a sample of the retained slurry will be sent to the cementing 


company’s laboratory for root-cause analysis to identify failure mechanism of the slurry. Cement 


pumping and mixing equipment will be inspected for equipment malfunction or cement 


contamination sources.  Corrective actions will be applied prior to resetting the failed cement plug. 


The failed cement plug will be either drilled out or toped up with new plug and the well will be 


recirculated down to the previous plug depth.  
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SHL Location: XX' FSL,  XX' FEL NAD-27-LA South NWN:


Section 39,  T04S,  R04E X  =  Lat.   30º 42' 30.027" GLE 166.1


St Helena Parish, Louisiana Y  =     Lon.  90º 48' 26.318" DFE


Planned BHL: Vertical well, same as SHL


Objectives: Drill & acquire Class VI data in Frio formation, deliver usable CO2 injection well in Frio


Evaluation Formation TVD Casing & Cement Mud Program Directional
Cement plug 20" Conductor w/ 0.25" wall thickness set at ~100 ft or refusal


Mechanical plug 17-1/2" Open Hole


Fresh Water Mud Maintain vertical,


Wireline logs 8.5 - 9.5 ppg use directional BHA


Pressures (contingent)


Cement plug 13-3/8"  54.5# J55 BTC set at 2900 ft


Base USDW ~2,776 Lead Slurry: 0-2400', 30% excess: 386 bbls (yld, sks TBD)


CBL/VDL Mechanical plug Tail Slurry: 2400-2900', 30% excess: 80 bbls (yld, sks TBD)


12-1/4" Open Hole Maintain vertical,


Miocene Top ~3,276 9.5 - 10 ppg OBM use directional BHA


Wireline logs


Pressures/fluid samples (cont.) Miocene Base ~4,473 9-5/8" 47# P110IC BTC set at 4807 ft


Lead Slurry: 0-3807', 30% excess: 310 bbls (yld, sks TBD)


CBL/VDL Top Frio Confining Zone ~4,777 Tail Slurry: 3807-4807', 30% excess: 73 bbls (yld, sks TBD)


Cement plug 8-1/2" Open Hole 9.5 - 10 ppg OBM Maintain vertical,


Cement Retainer Cement Retainer above Frio at 4,978' use directional BHA


Wireline logs Top Frio ~5,207


Pressuers and fluid samples


Microfrac Perforate Frio ~5,809' - 6,605'


Rotary sidewall cores 7" 29# P110IC BTC from 0 - 4777 ft, packer at 4730 ft


Whole core Base Frio ~6,605 7" 29# SM25CRW-125 VAM 21 from 4777 - 6805 ft


Lead Slurry: 0-4777', 30% excess: 159 bbls (yld, sks TBD)


CBL/VDL Tail Slurry: 4777-6805', 30% excess: 60 bbls (yld, sks TBD)


6" Open Hole Maintain vertical,


10 - 11.5 ppg OBM use directional BHA


Sparta Top ~7,286


(Wilcox Caprock)


Top Wilcox ~7,970


Wireline logs


Pressures (contingent)


Base Wilcox ~12,172


Base Austin Chalk ~13,586


(top Tuscaloosa caprock)


Top Tuscaloosa ~14,434 Drill potentially as deep as 150 ft below base of Tuscaloosa


Acquire data and plug back with cement to inside 7" shoe


Base Tuscaloosa ~14,696 Tail slurry: 6705-14781', 10% excess: 311 bbls (yld, sks, TBD)


Proposed TD 14,781 ft


Relevant Regulations for Well Construction


LAC, Part XVII, Injection and Mining, Subpart 6, Statewide Order No. 29-N-6  (Regulations specific to Class VI wells)


LAC, Part XIX, Office of Conservation - General Operations, Subpart 1, Statewide Order No. 29-B  (General drilling regulations for all wells)


Specific Regulations to Highlight


§3617.A.3.a - All casing strings to have 1-hr pressure test after stabilization, allowable pressure loss is 5%, 500 psi test for surface casing, 1000 psi for all others


§3617.A.3.b - Intermediate and injector string must have casing seat tests, min. 10 ft below shoe, 1000 psi min. pressure, 1-hr test, 5% allowable pressure loss


§3617.B.1.b.ii and c.ii - Cement bond and variable density log, and temperature log required after each casing string is cemented


§3617.B.6 - Office of Conservation must be notified 72 hours before conducting any wireline logging (or well tests, or reservoir tests)


§111.F.2.a - If BOP is coming to the rig from a shop it must be tested prior to transporting to the rig


§111.F.2.c - BOP must be tested every 14 days


§111.F.2.d - BOP must be tested before drilling out each casing string


7" casing must have cement bong log, pressure test and casing test affidavit


Figure 1 - Proposed Plugging and Abandonment of the Frio Injection Well; Soterra IF 1-1


TOC 6,755'


≥9.5 ppg


4977'-6605'


3' - 28'


≥9.5 ppg


≥9.5 ppg


4777'-4977'


2750'-2950'


 Frio Injector Well; Soterra IF 1-1 (Class VI)                                                                               


Proposed Plugging Plan


2,165,323.24


742,845.64


Injection Well Plugging Plan for St Helena Parish Site


Class VI Permit Number: R06-LA-0001
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SHL Location: XX' FSL,  XX' FEL NAD-27-LA South NWN:


Section 29,  T04S,  R05E X  =  Lat.   30º 40' 42.126" GLE 108.2


St Helena Parish, Louisiana Y  =  Lon.  90º 43' 28.773" DFE


Planned BHL: Vertical well, same as SHL


Objectives: Drill & acquire Class VI data in Tuscaloosa formation, deliver usable CO2 injection well in Tuscaloosa


Evaluation Formation TVD Casing & Cement Mud Program Directional


Cement plug 20" Conductor w/ 0.25" wall thickness set at ~100 ft or refusal


Mechanical plug 17-1/2" Open Hole


25 feet of standard cement set at surface


Fresh Water Mud Maintain vertical,


Wireline logs 8.5 - 9.5 ppg use directional BHA


Cement plug 200 feet of standard cement set across USDW and 13-3/8" casing shoe


Base USDW ~2,886 13-3/8"  54.5# J55 BTC set at 3000 ft


Mechanical plug Lead Slurry: 0-2500', 30% excess: 402 bbls (yld, sks TBD)


Tail Slurry: 2500-3000', 30% excess: 80 bbls (yld, sks TBD)


12-1/4" Open Hole Maintain vertical,


Miocene Top ~3,386 9.5 - 10 ppg OBM use directional BHA


Miocene Base ~4,564


Top Frio Confining Zone ~5,064


Top Frio ~5,345


Wireline logs


Pressures/fluid samples (cont.)


CBL/VDL


Base Frio ~6,759


Sparta Top ~7,400


Top Wilcox ~8,019


Base Wilcox ~12,077


9-5/8" 47# P110IC BTC set at 13550 ft


Lead Slurry: 0-12550', 30% OH excess: 886 bbls (yld, sks TBD)


Base Austin Chalk ~13,494 Tail Slurry: 12550-13550', 30% excess: 73 bbls (yld, sks TBD)


Cement plug 8-1/2" Open Hole Maintain vertical,


Mechanical Plug 200 feet of standard cement set across 9-5/8" casing shoe


Cement plug 10 - 11.5 ppg OBM use directional BHA


Wireline logs Top Tuscaloosa Containment Interval ~14,206 200 feet of CO2 resistant cement set above cement retainer (~7.4 bbls)


Pressures and fluid samples Cement Retainer Cement Retainer above Lower Tuscaloosa at 14,307'


Microfrac Top Lower Tuscaloosa ~14,306 ~10 bbl of CO2 resistant cement pumped below cement retainer (volume to 


Rotary sidewall cores bottom perforation is 5.5 bbl)


Whole core Perforate Lower Tuscaloosa


CBL/VDL ~14,374' - 14,454' 7" 29# P110IC BTC from 0 - 14156 ft, packer at 13500 ft


7" 29# SM25CRW-125 VAM 21 from 14156 - 14721 ft


Base Tuscaloosa ~14,571 Lead Slurry: 0-13450', 10% excess: 378 bbls (yld, sks TBD)


Tail Slurry: 13450'-14721', 30% excess: 37 bbls (yld, sks TBD)


Relevant Regulations for Well Construction


LAC, Part XVII, Injection and Mining, Subpart 6, Statewide Order No. 29-N-6  (Regulations specific to Class VI wells)


LAC, Part XIX, Office of Conservation - General Operations, Subpart 1, Statewide Order No. 29-B  (General drilling regulations for all wells)


Specific Regulations to Highlight


§3617.A.3.a - All casing strings to have 1-hr pressure test after stabilization, allowable pressure loss is 5%, 500 psi test for surface casing, 1000 psi for all others


§3617.A.3.b - Intermediate and injector string must have casing seat tests, min. 10 ft below shoe, 1000 psi min. pressure, 1-hr test, 5% allowable pressure loss


§3617.B.1.b.ii and c.ii - Cement bond and variable density log, and temperature log required after each casing string is cemented


§3617.B.6 - Office of Conservation must be notified 72 hours before conducting any wireline logging (or well tests, or reservoir tests)


§111.F.2.a - If BOP is coming to the rig from a shop it must be tested prior to transporting to the rig


§111.F.2.c - BOP must be tested every 14 days


§111.F.2.d - BOP must be tested before drilling out each casing string


7" casing must have cement bong log, pressure test and casing test affidavit


3' - 28'


13450' - 13650'


≥9.5 ppg


≥9.5 ppg


14106- 14306'


732,072.95


Figure 2 - Proposed Plugging and Abandonment of the Tuscaloosa Injection Well; Soterra IT 2-1


≥9.5 ppg


Tuscaloosa  Injector Well; Soterra IT 2-1 (Class VI)   


Proposed Plugging Plan


2,191,357.36


14,306' - 14,454'


≥9.5 ppg


2850-3050'


11/16/22
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1.0 FACILITY INFORMATION 


Facility Name: Shell U.S. Power & Gas – St. Helena Parish Site 
Two Class VI Injection Wells 
 


Facility Contact: Jason Dupres/U.S. Environmental and Regulatory Lead  
150 N. Dairy Ashford Rd, Houston, Texas 77079  
(832) 377-0687 


Jason.dupres@shell.com  
 


Well Locations: SOTERRA IF 1-1  
Greensburg, St Helena Parish, Louisiana  
Latitude Coordinate: 2165323.20  
Longitude Coordinate: 742845.64  
  
SOTERRA IT 2-1  
Greensburg, St Helena Parish, Louisiana  
Latitude Coordinate:  2191357.36  
Longitude Coordinate: 732072.95  
 


This Post-Injection Site Care (PISC) and Site Closure plan describes the activities that Shell U.S. 


Power and Gas (Shell) will perform to meet the requirements of 40 CFR 146.93. To achieve this, 


Shell plans to implement a PISC over a 50-year timeframe to demonstrate conformance and 


containment. Data will be gathered to track the position of the CO2 plume, declining pressure front 


and to demonstrate that the Underground Source of Drinking Water (USDW) is not endangered, 


using an adaptive, sustainable, risk-based monitoring approach. Depending on project 


performance during the project life-cycle, consideration will be given to requesting for an 


alternative PISC timeframe. 


Prior to authorization for site closure, Shell will demonstrate that no additional monitoring is 


needed to ensure that the geologic sequestration project does not pose an endangerment to USDWs 


as per 40 CFR 146.93(b)(3). Following approval for site closure, Shell will plug remaining wells 


as needed, restore the site, and submit a site closure report and associated documentation. 


  



mailto:Jason.dupres@shell.com
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2.0 PRESSURE DIFFERENTIALS 


Based on the modeling of the pressure front as part of the Area of Review (AoR) delineation, 


pressure at the injection well is expected to decrease to values approaching pre-injection levels 


within 10 years, as described below. Additional information on the projected post-injection 


pressure declines and differentials is presented in “AoR and Corrective Action Plan” submitted in 


Module B.  


Note: initial pressures and conditions will be updated with data acquired during the testing and 


logging of the injection wells. Data for initial conditions has been calculated based upon analogues 


and regional data for the geologic formations. 


2.1 FRIO INJECTION ZONE 


The initial pressure in the Frio reservoir estimated at the top of the planned perforations the Soterra 


IF 1-1 injection well is 2,765 psi prior to commencement of CO2 injection. The pressure increases 


to a maximum value of 2,928 psi at the end of the modeled 25-year injection period (year-end 


2051). This amounts to a maximum differential pressure increase of 163 psi in the Frio Injection 


Zone at the end of injection (over the baseline pressure at the beginning of injection). Once CO2 


injection ceases, the pressure rapidly declines to a value of 2,783 psi within 10 years of the end of 


injection (year-end 2061) and stays around that value (for a net increase of pressure of only 18 


psi). The pressure decline is very rapid in the Frio because the high permeability of the reservoir 


allows the pressure to be dissipated quickly in the reservoir. The pressure profile for Frio top 


perforation for the Soterra IF 1-1 injection well is shown in the Figure 1. 


2.2 WILCOX INJECTION ZONE 


The initial pressure in the Wilcox reservoir estimated at the top of the planned perforations in the 


Soterra IT 2-1 injection well is 3,601 psi prior to commencement of CO2 injection. The pressure 


increases to a maximum value of 3,878 psi at the end of the modeled 25-year injection period 


(year-end 2051). This amounts to a maximum differential pressure increase of 277 psi in the 


Wilcox Injection Zone at the end of injection (over the baseline pressure at the beginning of 


injection). Once CO2 injection ceases, the pressure rapidly declines to a value of 3,670 psi within 
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10 years of the end of injection (year-end 2061) and gradually decreasing to a value of 3,616 (for 


a net increase of pressure of only 15 psi) at the end of the 50-year PISC timeframe. The pressure 


decline takes longer to reach an equilibrium value because the lower permeability of the Wilcox 


Injection Zone doesn’t allow for as rapid a pressure equilibration as observed for the Frio Injection 


Zone. The pressure profile for the Wilcox top perforation for the Soterra IT 2-1 injection well is 


shown in the Figure 2. 


2.3 LOWER TUSCALOOSA INJECTION ZONE 


The initial pressure in the Lower Tuscaloosa reservoir estimated at the top of the planned 


perforations for the Soterra IT 2-1 injection well is 7,467 psi prior to commencement of CO2 


injection. The pressure increases to a maximum value of 7,775 psi at the end of the modeled 25-


year injection period (year-end 2051). This amounts to a maximum differential pressure increase 


of 308 psi in the Lower Tuscaloosa Injection Zone at the end of injection (over the baseline 


pressure at the beginning of injection). Once CO2 injection ceases, the pressure rapidly declines to 


a value of 7,522 psi within 10 years of the end of injection (year-end 2061) and declines less 


rapidly thereafter, reaching a value of 7,503 (for a net increase of pressure of only 36 psi) at end 


of PISC period. The pressure profile for the Lower Tuscaloosa top perforation for the Soterra IT 


2-1 injection well is shown in the Figure 3. 
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3.0 PREDICTED POSITION OF PLUME AND PRESSURE AT CLOSURE 


In all target injection zones, the risk of brine cross-flow out of the storage complex is greatly 


diminished after cessation of injection. 


Due to the density contrast between the free-phase CO2 and the formation brine, CO2 will tend to 


migrate to the top of the storage reservoir The following mechanisms will act to arrest this 


migration and immobilize the CO2 plume within the storage complex:  


• Dissolution of CO2 into unsaturated or partially saturated formation brine. 


• Trapping by Capillary forces at the deep/receding edge of the plume as brine invades the 


pore space previously occupied by CO2 (after injection ceases).  


• In-situ mineralization of the CO2 dissolved in the formation water (expected to be an 


important mechanism over an extended timescale and ignored in the current model. 


Based on the dynamic modeling, which considers dissolution of CO2 into formation brine and 


capillary trapping (but not mineralization), it is expected that the plume will remain within the 


storage complex, and away from potential leak paths (such as regional faults or legacy wellbores), 


in the Frio, Wilcox, and Lower Tuscaloosa reservoirs, as shown in Figures 4, 5 and 6. 


Note that the confining layer above each injection zone is expected to act as a barrier to CO2 


migration. This will be verified via data acquisition activities (in particular – estimation of capillary 


entry pressure in the top confining layer as a part of the SCAL program. 


Figures 4, 5, and 6 show the predicted extent of the plume front at the end of the 50-year PISC 


timeframe (year-end 2101), representing the maximum extent of the plume front, for each of the 


Injection Zones. These maps are based on the final AoR delineation and modeling results 


(Submitted in Module B) pursuant to 40 CFR 146.84. 
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4.0 POST-INJECTION MONITORING PLAN 


A key focus of the post-injection monitoring plan will be to verify that the CO2 plume and pressure 


front develop in accordance to model predictions. These models will have been calibrated to the 


monitoring data and updated regularly (at least every 5 years) during the injection phase of the 


project. Confirming that the updated model provides a good guide to future plume and pressure 


behavior (good conformance) will enable it to be used to support a longer-term prediction of plume 


and pressure, and hence demonstration of expected containment and non-endangerment of USDW. 


To further verify the expected performance of the storage site, additional monitoring activities 


post-injection include: 


• Well integrity testing 


• CO2 plume and pressure front tracking 


• Monitoring as close as possible to the above confining zone (focus on in-well gauges).   


An overview of these monitoring activities is provided in sections 4.1 and 4.2. 


Depending on the outcome of the data evaluation, additional monitoring activities may be triggered 


/ implemented so as to verify that there is no endangerment to USDW (e.g., collection of fluid 


samples for laboratory analyses). 


As for the Testing and Monitoring Plan (TMP,) adherence to QA/QC procedures is paramount for 


post-injection monitoring to ensure representative, defensible, and reliable data are collected. 


Please refer to the quality assurance and surveillance plan (QASP) provided in Appendix 1 to “E.1 


-Testing and Monitoring Plan” submitted in Module E.  


Shell plans to implement a PISC over a 50-year timeframe to demonstrate conformance and 


containment. Shell plans to use one In-Zone (IZ) monitoring well (updip) and one Above 


Confining Zone (ACZ) monitoring well for the following PISC monitoring plan. Data will be 


gathered to track the position of the CO2 plume and pressure front and to demonstrate that the 


USDW is not endangered, using an adaptive, and risk-based monitoring approach. Depending on 


project performance during the project life-cycle, consideration will be given to using an 
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alternative PISC timeframe. In this case, a request will be submitted to the UIC Program director 


at least 30 days prior to making the change. 


4.1 WELL INTEGRITY TESTING 


Mechanical integrity tests (MIT) will be conducted on each of the injection and monitoring wells 


(In-zone and Above Confining Zone) to ensure that the wells have mechanical integrity and that 


there is no safety concern, or endangerment to the environment and USDW.  


It is planned to conduct the MIT at the start of the PISC period and then again 5 years into the 


PISC period, and prior to well plugging. If the well fails the MIT, additional MITs or corrective 


action may be planned. 


4.2 CO2 PLUME AND PRESSURE FRONT TRACKING 


Performing direct and indirect plume and pressure front monitoring as described in the following 


sections during the post-injection phase will meet the requirements of 40 CFR 146.93(b)(1).  The 


results of all post-injection phase testing and monitoring will be submitted annually, within 60 


days of the anniversary date on which injection ceases, as described under “Schedule for 


Submitting Post-Injection Monitoring Results,” below. All monitoring wells will be located on 


Shell property, and therefore access will be guaranteed. Post-injection lease agreements will also 


guarantee Ingress/Egress until site closure has been approved by the UIC Program Director 


pursuant to 40 CFR 146.93(b)(3). 


Post-injection monitoring will evaluate the pressure differential between the pre-injection and 


predicted post-injection pressures within the targeted injection zones (Frio, Wilcox, and Lower 


Tuscaloosa Formations).  Predicted post-injection pressures will be derived from the most up to 


date AoR model results and will be compared to measured/observed pressure readings. Pressure 


measurements will be continuously monitored via an IZ monitoring well fitted with casing 


conveyed DTS/DAS fiber-optic sensors for all injection zones. This well will be located updip of 


the geologic structure north-northeast of the injection well to measure the lateral propagation of 


pressure changes.  
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Indirect monitoring of the CO2 plume will continue to build upon the proposed time-lapse seismic 


survey method that will be performed during injection operations.  


Shell will employ direct and indirect methods to track the extent of the carbon dioxide plume and 


the presence or absence of elevated pressure in accordance with 40 CFR 146.93(a)(2)(iii).  Table 


1 presents the direct and indirect methods that Shell will use to monitor the CO2 plume, including 


the activities, locations, and frequencies which will be employed.  


Table 1 Post-injection phase plume monitoring 


Target Formation Monitoring 


Activity 


Monitoring 


Location(s) 


Spatial Coverage Frequency  


DIRECT PLUME MONITORING 


All Injection Zones: 
- Frio Formation 
- Wilcox Formation 
- Lower Tuscaloosa 


Formation 


Geochemical Fluid 
Sampling 


North IZ 
Monitoring Well 


AoR – Updip of 
injection 
operations 


Adaptive 


All Injection Zones: 
- Frio Formation 
- Wilcox Formation 
- Lower Tuscaloosa 


Formation 


Saturation Log 
(Pulsed-Neutron 
Log) 


North IZ 
Monitoring Well AoR Adaptive  


INDIRECT PLUME MONITORING 


All Injection Zones: 
- Frio Formation 
- Wilcox Formation 
- Lower Tuscaloosa 


Formation 


Seismic method 
designed for plume 
tracking, also to 
detect any CO2 
above interval  


Injection Wells and 
potentially at 
Monitor Wells.  


Azimuthal coverage 
of the plumes Adaptive  


Monitoring of the CO2 plume will be accomplished by collecting saturation logs in the North IZ 


monitoring well periodically and through seismic data acquisition within the AoR during the 50-


year PISC timeframe.  


Table 2 presents the direct and indirect methods that Shell will employ to monitor the pressure 


front, including the activities, locations, and frequencies for the St. Helena Parish project. 


Monitoring of pressure and temperature for all three injection zones will likely occur continuously 


via casing conveyed DTS/DAS fiber-optic sensors installed on the IZ monitoring well. Pressure 


monitoring results will be compared to modeling and simulation forecast predictions of expected 
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pressure behavior for each zone. If there are significant deviations, the modeling will be updated 


to match the observed pressure data post-injection.  


Table 2 Post-injection phase direct pressure-front monitoring 


Target Formation Monitoring 


Activity 


Monitoring 


Location(s) 


Spatial Coverage Frequency  


All Injection Zones: 
- Frio Formation 
- Wilcox Formation 
- Lower Tuscaloosa 


Formation 


IZ Pressure and 
Temperature 
Monitoring  


North IZ Monitor 
Well 


AoR – Updip of 
injection 
operations 


Adaptive  


4.3 MONITORING ABOVE THE CONFINING ZONE  


In addition to the IZ monitoring and injection wells, the post-injection monitoring plan includes 


the two dedicated above confining zone monitor wells (one for each well pad), as outlined in the 


TMP. These wells will also be used in the post-injection monitoring period to collect continuous 


daily bottomhole pressures for the first year of the PISC. Frequency for following years will be 


determined based on data evaluation. This plan will ensure that any vertical pressure changes 


above the confining zone (nearest the points of injection) are monitored, as well as confirm there 


is no unexpected pressure breach out of the confining zone. 


Table 3 below presents the monitoring methods, locations, and frequencies for monitoring above 


the confining zone.  


Depending on data collected and evaluated from the in-well gauges and CO2 plume and pressure 


tracking, additional investigations might be initiated (such as fluid sampling from Lower 


Miocene or USDW). As mentioned previously, an emphasis will be placed to identify a potential 


loss of containment / non-conformance / or endangerment to USDW as early as possible; hence, 


the focus placed on monitoring the injection zone and as close as possible to the top of the 


confining zone. In case there is a need to take fluid samples, the parameters to be analyzed are 


planned to be aligned with those listed in Table 4.  
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Table 3 Monitoring of ground water quality and geochemical changes above the confining zone 


Target Formation Monitoring Activity 
Monitoring 


Location(s) 
Spatial Coverage Frequency 


Lower Miocene 
 


Downhole 
Pressure/Temperature 
Monitoring 2 offset monitoring 


wells (ACZM Wells) 
 


Near point of 
Injection 
 


Adaptive 
Geochemical testing 
signal is 
observed/triggered 


Table 4 Summary of potential analytical and field parameters for ground water samples 


Parameter Analytical method 


Alkalinity 


As listed in LDEQ ASSET (Aquifer Sampling and 
Assessment Program)’s Analytical Parameter List 
(https://deq.louisiana.gov/assets/docs/Water/Aquifer-
ASSET_PARAM_LIST.pdf), or comparable method 
depending upon contract laboratory 
 


As 


Ca 


Cl 


Conductivity 


K  


Mg  


Na 


SO4 


TDS 


pH ASTM D1293, or comparable method depending upon 
contract laboratory 


Dissolved inorganic Carbon (DIC) Standard Methods: 5310B, or comparable method depending 
upon contract laboratory 


d13C-DIC 
Gas bench with CF-IRMS (continuous flow isotope ratio 
mass spectrometry) or comparable method depending upon 
contract laboratory 


 
 



https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf

https://deq.louisiana.gov/assets/docs/Water/Aquifer-ASSET_PARAM_LIST.pdf
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4.4 SCHEDULE FOR SUBMITTING POST-INJECTION MONITORING RESULTS 


All post-injection site care monitoring data and monitoring results collected using the methods 


described above will be submitted to the regulatory governing entity (EPA or LDNR) in reports 


submitted annually, within 60 days following the anniversary date on which injection operations 


cease. The reports will contain information and data generated during the reporting period, e.g. 


well-based monitoring data, sample analysis, and the results from updated site models. 


At any time during the life of the injection project if a change to the post-injection site care plan is 


deemed necessary, a request will be submitted to the UIC Program director at least 30 days prior 


to making the change 
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5.0 ALTERNATIVE PISC TIMEFRAME 


Shell is not currently requesting an Alternative PISC timeframe as part of this initial submittal. 


Depending on project performance, consideration will be given to an alternative PISC timeframe. 
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6.0 USDW NON-ENDANGERMENT DEMONSTRATION CRITERIA 


Prior to approval of the end of the post-injection phase, Shell will submit a demonstration of non-


endangerment of USDWs to the UIC Program Director, per 40 CFR 146.93(b)(2) or (3).  


A report will be issued to the UIC Program Director demonstrating USDW non-endangerment 


based on the evaluation of the post-injection site monitoring data used in conjunction with the 


project’s computational model.  


6.1 INTRODUCTION AND OVERVIEW 


A summary of relevant background information will be provided, including the operational 


history of the injection project, the date of the non-endangerment demonstration relative to the 


post-injection period outlined in this PISC and Site Closure Plan, and a general overview of how 


monitoring and modeling results will be used together to support a demonstration of USDW non-


endangerment. 


6.2 SUMMARY OF EXISTING MONITORING DATA 


A summary of all previous monitoring data collected at the site, pursuant to the “E.1-Testing and 


Monitoring Plan” (Submitted in Module E – Project Plan Submissions) and this PISC and Site 


Closure Plan, including data collected during the injection and post-injection phases of the 


project, will be submitted to help demonstrate non-endangerment. Data submittals will be in a 


format acceptable to the UIC Program Director [40 CFR 146.91(e)], and will include a narrative 


explanation of monitoring activities, including the dates of all monitoring events, changes to the 


monitoring program over time, and an explanation of all monitoring infrastructure that has 


existed at the site. Data will be compared with pre-injection data collected during site 


characterization (consideration will also be given to potential factors that might lead to changes 


compared to pre-injection data and which are not related to the proposed CO2 injection project.)   


6.3 SUMMARY OF COMPUTATIONAL MODELING HISTORY 


The computational model predictions submitted in Module B, are intended to present a most-likely 


estimate of pressure build-up and plume extent over the injection phase and the post injection 
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phase of the project.  The data used in the model is derived from regional data and from wells in 


proximity to the project site.  Once information is obtained from site specific wells, the 


computational model will be updated. Subsequent model iterations will be adjusted to history 


match based on site-specific data obtained during the life of the project.  


6.4 EVALUATION OF RESERVOIR PRESSURE 


The current model assumes an initial reservoir pressure for each injection zone based upon a 


calculated pore pressure fracture gradient prediction. Initial static pressures will be obtained in 


each injection well and monitoring wells for the St Helena Parish site. The original static pressures 


will be collected in all targeted Injection Zones; the Frio, Wilcox, and Lower Tuscaloosa. The pre-


injection pressures will be used as a comparison during injection and post-closure operations. 


Annual reservoir pressures will be collected during MIT for each injection well and evaluated 


against the initial static pressures in the injection zone and compared to the computational 


modeling results. The collected reservoir pressure data will be used to update and re-evaluate the 


model at the required 5-year intervals to provide an operational model and a new projected 


modeled pressure for a future time-series and post-closure period. 


6.5 EVALUATION OF CO2 PLUME 


The location and migration rate of the CO2 plume will be monitored indirectly using seismic 


geophysical methods (repeat VSP or surface seismic as applicable). Following-on from the 


injection phase plume monitoring philosophy, the timing of each survey will be adaptive, and will 


be determined in response to the previous surveys, the updated AoR model and updated risk 


assessment (e.g. subsequent repeats planned to ensure timely identification of the plume reaching 


any identified risks). Additional repeats may be triggered in response to anomalous monitoring 


data (e.g. anomalous pressures or surveys, samples from ACZ or IZ monitor wells).  


As a minimum, sufficient geophysical repeats will be performed to demonstrate the migration rate 


of the plume at the end of the PISC period (or lack of continuing migration) and confirm a lack of 


seismic indicators for leaked CO2 within the overburden. All monitoring data will be used to 


calibrate the dynamic model and reduce predictive uncertainty. After calibration (history 


matching) the model will be used to update its predictions of the development of the AoR, 
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declining pressure and CO2 plumes. The final models will be used to support non-endangerment 


of the USDW, demonstrating that pressure has declined below that which is required to push brine 


up an open conduit into the USDW and that the plume has either stopped or slowed to a rate at 


which it will not reach any potential leak pathway to a USDW within a reasonable timeframe. 


6.6 EVALUATION OF EMERGENCIES OR OTHER EVENTS 


Shell has developed a plan to evaluate emergencies related to the St. Helena Parish Site as detailed 


in “E.4 – Emergency and Remedial Response Plan” submitted in Module E. This plan accounts for 


potential emergencies and events at three phases of the project: 1) during the construction of the 


injection wells, 2) during the operation of the injection wells, 3) during the site closure and post 


closure monitoring of the site.  


This includes, but is not limited to, adaptive (triggered) sampling analysis of the USDW and other 


groundwater systems within the AoR. 


6.7 NEAREST POTENTIAL CONDUITS 


Each artificial penetration (active/abandoned) contained within the modeled pressure and plume 


containment, was evaluated as to the adequacy of construction and plugging to determine the 


potential of the penetration to convey fluid from an injection zone into the overlying USDWs (non-


endangerment) and the potential of the penetration to convey injected effluent out of the injection 


zone (no migration) [40 CFR 146.84 (c)(3)].  


The artificial penetrations in the delineated AoR have been evaluated per the protocol outlined in 


the “Area of Review and Corrective Action Plan” submitted in Module B. Each of the artificial 


penetrations (a total of 6) in the AoR have been reviewed for adequate construction and plugging 


details (note: location AP No. 1 is an expired permit and not considered). Additionally, Shell has 


made a demonstration of the geological impacts (i.e. shale creep, clay swelling), which impedes 


cross-flow to the overburden (including to the USDW) under the predicted pressure increases the 


injection zones. Using this evaluation, is has been determined that the artificial penetrations in the 


AoR during injection and the PISC timeframe will not act as conduits, and therefore, do not pose 


a threat for migration of the authorized zones. 
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The AoR model during PISC timeframe will be regularly updated and calibrated to the monitoring 


data (minimum every 5 years). The artificial penetration risk assessment and required corrective 


measures will likewise be updated in line with each update to the pressure and plume prediction, 


and adjustments made to the TMP, PISC, and injection schedule to ensure project goals (e.g.  non-


endangerment of USDW) are continued to be met.    
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7.0 SITE CLOSURE PLAN 


Shell will conduct site closure activities to meet the requirements of 40 CFR 146.93(e) as described 


below. Shell will submit a final Site Closure Plan and notify the permitting agency at least 120 


days prior of its intent to close the site. Once the permitting agency has approved closure of the 


site, Shell will plug the monitoring wells and submit a site closure report to EPA. The activities, 


as described below, represent the planned activities based on information provided to EPA. The 


actual site closure plan may employ different methods and procedures. A final Site Closure Plan 


will be submitted to the UIC Program Director for approval with the notification of the intent to 


close the site.  


7.1 PLUGGING MONITORING WELLS 


Prior the plugging and abandonment of monitoring wells, the Bottom Hole Pressure (BHP) will be 


determined using the in-hole pressure monitoring device(s). Should the in-hole pressure device(s) 


be damaged, then a slickline pressure gauge will be run in the hole to measure the BHP. 


Examination of internal and external well integrity using appropriate tools will be carried out 


before well plugging. This will include an examination of the cement quality using cement bond 


logs and an examination of casing using a radioactive tracer log or temperature logs, pressure 


testing, and /or also casing caliper log. Usage of available technologies to examine well integrity 


at the time of the plugging will also be considered. 


Well plugging is considered pass when it meets the objective of well plugging which is minimizing 


the chance of leak to environment and unintended flow of fluid underground to As Low As 


Reasonably Practicable (ALARP). The verification objective is to assess the sealing effectiveness 


and required position of a permanent isolation.  Verification of meeting the objective will be 


conducted at the end of each plugging operation.   


It is recommended to plug the monitoring wells using up to 3 plugs per well as per the following: 


1- 100 - 200 foot cement plug at the caprock above the monitoring interval,  


2- 100 - 200 foot cement plug across or below the base of USDW, 


3- 25 foot cement surface plug 
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Prior to plugging monitoring wells, Shell will consider the operational and monitoring history of 


the sequestration project and identify whether any information or events warrant amendment of 


the original Well Plugging Plan. 


Shell plans to use one IZ monitoring well (updip) and one ACZ monitoring well for the following 


PISC monitoring plan. These wells will be plugged at the end of the PISC timeframe (year-end 


2101) using plugging procedures as outline below.  


7.1.1 Plugging Procedures. 


   
1. In compliance with 40 CFR 146.92(c), notify the EPA UIC Program Director at least 60 


days before plugging the well and provide updated plugging plan.   


2. Bottom hole reservoir pressure will be obtained prior to well plugging.   


3. Well will be flushed or circulated with brine to displace all in well fluids. Normally the 


well is flushed/circulated by pumping 2 times well volume brine at pressure lower than 


80% of frac pressure   


4. Temperature log will be run and compared with the baseline temperature log in addition to 


temperature logs during injection and post-injection to determine external mechanical 


integrity. In addition, either a noise log or oxygen activation log could also be run and 


evaluated for external mechanical integrity.   


Note: If the external well integrity was found to be poorer than expected then a proper risk 


assessment will be conducted to assess if 3 plugs are sufficient to meet well plugging 


objectives or not.  


5. Pull out/remove tubing and packer from the well   


6. Run and set a permanent mechanical bridge plug at the caprock above the monitoring zone   


7. Run in hole to tag top of the plug.  


8. Rig up cementing equipment and pump a fluid spacer, followed by standard cement (Class 


A or G) mixed at a minimum density of 15.6 pounds per gallon (lb/gal) into the work string 


while stung into the cement retainer.  


NOTE: acid-resistant cement will be used across any open hole /perforations that are in 


any injection zone. These plugs will be at least 100 feet thick and extend across the open 


portion and up into the overlying confining layer.  
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9. Displace the cement on top of the mechanical plug.  


10. After waiting for enough time for the cement to harden, locate the top of the cement plug 


and pressure test the cement plug to 1,500 psi to verify its competency.  


11. Displace the wellbore with fluid of a minimum density of 9.5 ppg.  


12. Repeat the above for the 2nd cement plug.  


13. Repeat the above for the 3rd/surface cement plug.  


14. Remove wellhead, cut the casing three feet below the ground surface, and weld steel plate 


on top.  


15. Erect a permanent marker on the well with the permit number, date of plugging and 


company name identified on the marker. 


16. In accordance with the requirements of 40 CFR 146.92(d), within 60 days of plugging and 


closure, a plugging report will be submitted to the UIC director. This report will be certified 


as accurate by the owner or operator, and by the person who has performed the plugging 


operations. The owner / operator will retain the well plugging report for 10 years following 


the site closure.  


7.1.2 Site Restoration 


After the plugging of the monitoring wells, the wellhead and surface equipment shall be 


decommissioned and removed from the site. The well pad will be cleaned, and the access road will 


be left in place.  


7.2 SITE CLOSURE REPORT 


A site closure report will be prepared and submitted within 90 days following site closure, 


documenting the following  


• Plugging of the verification and geophysical wells (and the injection well if it has not 


previously been plugged), 


• Location of sealed injection well on a survey plat that has been submitted to the local 


zoning authority, 


• Notifications to state and local authorities as required at 40 CFR 146.93(f)(2), 
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• Records regarding the nature, composition, and volume of the injected CO2, and 


• Post-injection monitoring records. 


Shell will record a notation to the property’s deed on which the injection well was located that 


will indicate the following: 


• That the property was used for carbon dioxide sequestration, 


• The name of the local agency to which a survey plat with injection well location was 


submitted, 


• The volume of fluid injected, 


• The formation(s) into which the fluid was injected, and 


• The period over which the injection occurred. 


The site closure report will be submitted to the permitting agency and maintained by the owner or 


operator for a period of 10 years following site closure. Additionally, the owner or operator will 


maintain the records collected during the post-injection period for a period of 10 years after which 


these records will be delivered to the UIC Program Director. 
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1.0 FACILITY INFORMATION 


Facility Name: Shell U.S. Power & Gas – St. Helena Parish Site 


Two Class VI Injection Wells 


 


Facility Contact: Jason Dupres/U.S. Environmental and Regulatory Lead  


150 N. Dairy Ashford Rd, Houston, Texas 77079  


(832) 377-0687 


Jason.dupres@shell.com  


 


Well Locations: SOTERRA IF 1-1  


Greensburg, St Helena Parish, Louisiana  


Latitude Coordinate: 2165323.20  


Longitude Coordinate: 742845.64  


  


SOTERRA IT 2-1  


Greensburg, St Helena Parish, Louisiana  


Latitude Coordinate:  2191357.36  


Longitude Coordinate: 732072.95  


 


In accordance with the requirements of 40 CFR 146.94(a), this Emergency and Remedial Response 


Plan (ERRP) describes actions that Shell U.S. Power and Gas (Shell) shall take to address 


movement of the injection fluid or formation fluid in a manner that may endanger an underground 


source of drinking water (USDW) during the construction, operation, or post-injection site care 


periods. 1 


If Shell obtains evidence that the injected CO2 stream and/or associated pressure front may cause 


an endangerment to a USDW, Shell will perform the following actions: 


1. Initiate shutdown plan for the injection well(s). 


2. Take all reasonable steps necessary to identify and characterize the nature of any release. 


3. Notify the permitting agency (UIC Program Director) of the emergency event within 24 


hours. 


4. Implement applicable portions of the approved ERRP. 


 
1 Similar requirements exist in Louisiana Department of Natural Resources (LDNR) rules at LAC 43:XVII.3615. 



mailto:Jason.dupres@shell.com
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Where the phrase “initiate shutdown plan” is used, the following protocol will be employed: Shell 


will immediately cease injection the affected well. However, in some circumstances, Shell will, in 


consultation with the UIC Program Director, determine whether gradual cessation of injection 


(using the parameters set forth in the Summary of Requirements of the Class VI permit) is 


appropriate.  
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2.0  LOCAL RESOURCES AND INFRASTRUCTURE 


The Shell injection wells site is located west-southwest of Greensburg, Louisiana, which is the 


parish seat for St. Helena Parish. The Amite River forms the western boundary and the Tickfaw 


flows along the eastern boundary of the parish. The population of the parish is 10,920 people, of 


which 1,018 people live in Greensburg (per the 2020 Census). It is one of the lowest populated 


parishes in Louisiana and encompasses 409 square miles, with approximately 200,000 acres that 


are utilized for the timber industry.  


Natural Resources in the vicinity of the Shell St Helena Parish Site that may be affected as a result 


of an emergency event at the project site include:  


• Local USDW impacts from groundwater wells. 


• Surficial water bodies: 


o Amite River 


o Numerous seasonal creeks and ponds 


These freshwater resources, which have been identified as being located within or proximal to the 


project site, have been determined to be at least 4,000 feet above the proposed subterranean 


injection reservoir targets. Although there is little likelihood that facility operations at the project 


site would negatively impact any of these freshwater resources at any point in time during the 


lifetime of these operations, the protection of these important resources is still considered of 


paramount importance and will be discussed throughout this ERRP. 


Infrastructure in the vicinity of the Shell site that may be affected as a result of an emergency at 


the project site include:  


• Louisiana Highways 16, 63, 449, 1041 - state highways for traffic in the vicinity of the 


site.  


Resources and infrastructure addressed in this plan are shown in Figure 1.
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3.0 POTENTIAL RISK SCENARIOS 


The following sections details events that could potentially result in an emergency response during 


three phases of the project: 


• During the construction phase of injection and monitor well(s); 


• During the injection operation of the facility; and  


• During post-injection and site closure operations. 


3.1 CONSTRUCTION PHASE 


Risks associated with the drilling and completion of the injection and monitoring wells are: 


• Loss of drilling fluids to the USDW 


• Well control event  


• Potential migration of fluids between formations 


Safety programs and training will be in place during the drilling and completion of injection and 


monitoring wells. A detailed Health, Safety, and Environmental (HSE) plan will be developed, 


along with selected vendors, to meet Occupational Safety and Health Act (OSHA) standards to 


safely perform the initial phase of project development. Every operator and contractor will have 


the right, obligation, authority, and responsibility to stop work or any action that is deemed unsafe 


or could negatively impact the environment.  


3.2 INJECTION OPERATION PHASE 


Risks associated with the injection operation phase of the project have been identified as follows: 


• Loss of Mechanical Integrity of the Injection and Monitoring Wells 


• Injection well monitoring equipment failure (e.g., shut-off valve or pressure gauge, 


etc.) 


• Potential vertical migration of CO2 to a USDW (via injection well, monitoring well, 


artificial penetration, or geological defect) 
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• Potential lateral migration of CO2 outside the defined Sequestration Complex and Area 


of Review (AoR) 


• A natural disaster (e.g., earthquake, tornado, hurricane, lightning strike) 


• Induced seismic event 


3.3 POST INJECTION SITE CARE AND CLOSURE PHASE 


Risks associated with the Post Injection Site Care (PISC) and Site Closure, which consists of the 


monitoring of the CO2 plume for a duration period set by the permit parameters have been 


identified as follows: 


• Loss of Mechanical Integrity of monitoring wells 


• Monitoring equipment failure 


• Potential vertical migration of CO2 to a USDW (through natural or manmade conduits) 


• Potential lateral migration of CO2 outside defined Sequestration Complex or AoR 


• A natural disaster (e.g., earthquake, tornado, hurricane, lightning strike) 


3.4 DEGREES OF RISK 


Response actions will depend on the severity of the event(s) triggering an emergency response. 


“Emergency events” are categorized and presented in Table 1.  


Table 1: Degrees of Risk for Emergency Events  


Emergency Condition Definition 


Major emergency 


Event poses immediate substantial risk to human health, resources, or infrastructure. 


Emergency actions involving local authorities (evacuation or isolation of areas) should be 


initiated. 


Serious emergency 
Event poses potential serious (or significant) near term risk to human health, resources, 


or infrastructure if conditions worsen or no response actions taken.  


Minor emergency Event poses no immediate risk to human health, resources, or infrastructure. 
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Monitoring and alarm systems, managed by Shell, will provide notifications of a potential leak of 


CO2 or formation fluids out of regulatory zones, from injection wells, and monitoring wells. 


Alarms will also be set to monitor injection parameters, mechanical well integrity, and the injection 


system integrity [40 CFR 146.88 (e)(2)]. If data shows that there is leakage from the storage 


complex or a mechanical well failure, the Shell will follow initial steps to assess the emergency 


risks as defined above. Secondly, the Shell will follow the actions identified below: 


1. Shell will activate the emergency and remedial response protocol consistent with this 


ERRP and circumstances of the event. 


2. The Environmental Protection Agency (EPA) Region 6 Underground Injection Control 


Program Director (UIC Program Director) will be notified within 24 hours of the event 


being discovered; and 


3. The Louisiana Department of Natural Resources (LDNR) Underground Injection 


Control Program director (UIC Program Director) will be notified within 24 hours of 


the event being discovered. 


The acting UIC Program Director in authority at the Federal or State level (depending on status of 


primacy for Class VI programs) may allow the operator to resume injection prior to remediation if 


the storage operator demonstrates that the injection operation will not endanger USDWs. 
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4.0  EMERGENCY IDENTIFICATION AND RESPONSE ACTION 


Steps to identify and characterize the event will be dependent on the specific issue identified and 


the severity of the event. The potential risk scenarios are based upon construction, operation, and 


closure activities associated with the lifetime of the project. The potential risks are identified in 


Table 2 and discussed in the following sections. Impact severity is based upon the definitions in 


Table 1. Risk likelihood is based upon experience in well drilling, operation, and maintenance in 


other classes of injection wells. 


Table 2: Potential Risks and Detection 


Potential 
 Emergency Event 


Location Phase* Impact Severity Likelihood Detection 


4.1 Contamination 
of USDW with 
Drilling Fluids 


Wellbore C Minor Very Unlikely 
Loss of circulation while 
drilling 


4.2 Well Control 
Event 


Well C Serious to Major Very Unlikely 


Unexpected changes in 
well fluid levels occur 
while drilling. 
Leakage of Hazardous 
Gases from Formations 


4.3 Injection Well 
Integrity Failure 


Casing, 
annulus, 
tubing, or 
packer 


I Minor Unlikely 
Loss in annulus fluid 
pressure, tubing pressure, 
injection rate changes 


4.4 Injection Well 
Monitoring 
Equipment Failure 


Wellhead, 
downhole 
gauges 


I Minor to Serious Unlikely  
Failure of one or more 
parameter monitoring 
equipment 


4.5 Potential 
Injectate Leakage 
to a USDW 


Well or AoR I, PI Minor to Serious Very Unlikely 


Elevated concentrations 
in monitoring well. 
Temperature survey 
vertical profile anomalies. 


4.6 Induced 
Seismicity 


Well or AoR I,  Minor to Serious Unlikely 
Public Seismograph 
monitoring from the USGS 
NEIC database 


4.7 Natural 
Disaster 


Well or AoR I, PI Minor to Major Unlikely 


Local News Updates, 
Websites/Software that 
track natural (hurricane) 
disaster  


Note: C = Construction Period, I = Injection Phase and PI = Post Injection Period 
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4.1 CONTAMINATION OF USDW WITH DRILLING FLUIDS 


During the construction phase, there is a low risk of potential drilling fluids contaminating a 


USDW due to crossflow and losses into the formation. Losses will be monitored during all phases 


of the drilling of the injection well. The surface hole will be drilled using a water-based mud system 


to protect the formation above, across, and directly beneath the USDW. Best practice drilling 


methods and procedures will be employed to limit a potential leakage event. Monitoring 


parameters such as tank levels, flow rate, and flow pressures will lead to a first detection response 


should an event occur. 


The surface casing will be set into an impermeable layer at depths greater than the lowermost 


USDW. The surface casing will then be cemented to surface [per 40 CFR 146.86(b)(2)], and the 


cement integrity will be verified through a cement bond log (CBL) prior to proceeding to the next 


phase of drilling. This will protect and isolate the USDW’s from potential contamination during 


the deeper drilling phases and the injection operations. 


4.1.1 Impact Severity and Risk 


The potential risk of contamination of a USDW due to the drilling and construction of the wells is 


considered low. This is based on the long history and regulatory requirements of setting surface 


casing safely and using water base mud systems in drilling the surface hole. However, if there is a 


documented release, the impact would be considered a minor emergency event, as the release will 


not pose an immediate risk to human health, resources, or infrastructure. At the first detection of a 


potential event, drilling operations will cease and the situation will be evaluated for an applicable 


potential response. 


4.1.2 Potential Response Actions 


In the very unlikely event of a release to a USDW during the drilling operations, for the surface 


hole (prior to setting the surface casing string and cementing to surface) the following steps will 


be undertaken: 


1. Cease all drilling operations and assess fluid levels in wellbore. 


2. Evaluate the drilling parameters, tank levels, and flow lines. 


3. Determine amount of potential fluid losses and at what specific depth. 
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4. Treat mud with lost circulation materials and adjust mud weight to allow for continuation 


of drilling operations. 


5. Check for leaks in casing and at the casing shoe. IF detected squeeze/patch identified 


defect. 


6. Verify integrity of cement with additional CBL run(s), if required. 


If a leak is detected in the casing, it will be squeezed with additional cement or patched, cement 


integrity will then be re-affirmed prior to resuming drilling operations. 


Next phase of drilling operations will only commence once the surface casing and cement job 


shows integrity. The casing shoe of the surface casing will undergo a pressure test to verify the 


integrity before proceeding to the next phase of drilling. 


4.1.3  Response Personnel and Equipment 


The personnel responsible for monitoring and detection will be the rig crew, rig chief, and 


company man. These personnel will notify the project supervisor to initiate the first step of the 


response plan, which is to immediately cease all drilling operations. The tank levels, and pressure 


and flow meters will be checked and recalibrated if required. 


4.2 WELL CONTROL EVENT 


During the construction phase if there is a well control event while drilling, it could potentially 


allow the movement of formation fluids from one zone to another. This would be a result of the 


formation pressure being greater than the hydrostatic mud column keeping the well in an 


overbalanced condition (i.e., a well kick or losses). 


4.2.1 Impact Severity and Risk 


The severity of this type of event is low if properly and immediately handled but can be considered 


serious to major if the well gets out of control and presents an impact to human health and 


infrastructure. The risk of this type of event occurring at the Shell St. Helena Parish Site is 


considered low, or very unlikely. Local well records detailing drilling, completion, and formation 


details are available for the area immediately surrounding the injection wells. These have been 


used to evaluate and design the well construction plans for the injection and monitor wells. The 


top of overpressure is located at a depth below the base of sequestration complex and is not 
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expected to be an issue in well planning. Formation pressures will be evaluated during the drilling 


of the different stages of the injection well as a safety precaution. Therefore a “Best Practices” 


approach can be applied to the drilling methods and procedures for the project wells. The 


intermediate casing string (across the injection zone) will be cemented to surface in accordance 


with 40 CFR 146.86(b)(3).  


During drilling, the flow, volume, and pressure of the drilling fluid will be closely monitored as 


well as fluid tank levels and circulation rates. Mud weight control will also be utilized in order to 


prevent the movement of fluid or gases across zones and reduce the potential of loss of well control 


(kick or blowout). Monitoring during drilling will include: 


1. Flow sensor 


2. Pressure sensor 


3. Tank level indicator 


4. Tripping displacement practices (as per industry drilling operational procedures) 


5. Mud weight control 


Controls in place to remediate such an event include the following: 


1. Install blowout prevention equipment (BOP) 


2. Kill fluid 


3. Well control training (as per the drilling company practices and protocols) 


4. BOP testing protocol (per manufacturer specifications and state requirements) 


 


These project controls have been demonstrated to be effective for drilling wells in the area. 


4.2.2 Response Actions 


If a Well Control event occurs, the following response actions will be taken: 


1. Cease all drilling operations and assess fluid levels in wellbore. 


2. Close the BOP. 


3. Secure the rig floor and surrounding rig area. 


4. Initiate the Well Control Procedures by certified well control event personnel. 


5. Evaluate the drilling parameters. 
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6. Verify cause of the problem and risk to human health. 


7. Adjust mud weight to suppress movement of formation fluid or gases. 


4.2.3 Response Personnel and Equipment 


In addition to the above steps, if a major event occurs, the site will be evacuated, and emergency 


response personnel (identified in Section 5.0) will be contacted. The emergency communication 


plan in Section 6.0 will also be enacted. The cause of the event will only be evaluated after the site 


has been secured and poses no immediate threat to human health and life. 


The initial personnel responsible for monitoring and detection will be the rig crew, driller, rig tool-


pusher, and the company man. If a well control event occurs, the personnel will notify the project 


supervisor to initiate the first step of the response plan, which is to immediately cease all drilling 


operations. The tank levels, and pressure and flow meters will be checked and recalibrated if 


required. 


4.3 INJECTION WELL INTEGRITY FAILURE 


Integrity loss of the injection well during active injection may endanger USDWs. Integrity loss 


can occur if the following events transpire: 


1. Wellhead pressure deviates from specified pressures limits set in the permit; 


2. Annulus pressure indicates a loss of external or internal well integrity; or 


3. An annual mechanical integrity test (MIT) identifies a loss of mechanical integrity. 


Well failure can be a result of either a tubing or packer failure, casing failure, or cement 


degradation from corrosion/erosion due to CO2 exposure. Automatic alarm and automatic shutoff 


systems will be designed and installed to sound if the injection well loses integrity during operation 


per 40 CFR 146.88(e)(2). 


Pursuant to 40 CFR 146.91(c)(3), Shell will notify the UIC Program Director within 24 hours of 


any triggering of a shut-off system (i.e., down-hole or at the surface). 
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4.3.1 Impact Severity and Risk 


The potential risk of well integrity failure is low. Mechanical integrity of the well will be 


demonstrated annually using annulus pressure tests (APT) and approved logs (e.g. differential 


temperature survey). Additionally, the annulus system will be continuously monitored to detect 


for potential loss of integrity. Detection would also be immediate for any changes in pressures or 


flow rates into the well. Automatic alarm and shutoff systems will be set to sound in the event of 


loss of integrity, notifying Shell operations personnel immediately. With detection systems in 


place, the severity and impact of an incident is expected to be minor. Therefore, it is expected that 


a loss in well integrity will not provide an imminent risk to human health, resources, or 


infrastructure.  


4.3.2 Response Actions 


If it is determined that the injection well(s) has experienced a loss of mechanical integrity, either 


by unexplained deviations observed during continuous monitoring or during annual MIT, Shell 


will:  


1. Immediately cease injection operations to the affected well(s) (if not already triggered by 


automatic shut off).  


2. Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 


146.91(c). 


3. Determine the severity of the event, based on the information available, within 24 hours of 


notification. 


If a loss of mechanical integrity is determined to have occurred, Shell will initiate additional steps 


identified below:  


1. Initiate shutdown plan, which will cut off injection operations to the affected well(s). 


2. If contamination is detected, the facility will identify and implement appropriate remedial 


actions (in consultation with the UIC Program Director). 


3. Run well diagnostics to determine point of leak(s). 







Revision Number: 0 


Revision Date: November 2022 


Module E – Project Plan Submission 


Emergency and Remedial Response Plan for the St. Helena Parish 


Class VI Permit Number: R06-LA-0001  Page 13 of 28  


4. Perform remedial well workover on the well to reestablish Mechanical Integrity (in 


consultation with the UIC Program Director). 


Once a solution, remedy, or course of action has been determined, Shell will: 


1.  Notify the UIC Program director of the course of action to remediate the well and restore 


the mechanical integrity.  


2. Await verification of remediation plans from the UIC Director to proceed.  


3. Restore and demonstrate mechanical integrity to the satisfaction of the UIC Program 


Director prior to resuming injection operations. 


4.3.3 Response Personnel and Equipment 


The initial personnel responsible for monitoring well integrity will be site personnel involved with 


the well operations, the Site Manager, and the facility’s Environmental Health and Safety 


Manager. If well integrity has been lost, additional personnel such as engineering and remediation 


specialists will be consulted to determine the extent of the problem and establish a remedial 


path/solution. Equipment involved will likely range from use of wireline investigative tools, 


pressure testing gauges, and hoses, to potentially replacing failed surface and downhole equipment. 
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4.4 INJECTION WELL MONITORING EQUIPMENT FAILURE 


Shell will install and use continuous recording devices to monitor injection pressure, rate, and 


volume; the pressure on the annulus between the tubing and the long string casing; the annulus 


fluid volume added; and the temperature of the CO2 stream, as required at 40 CFR 146.88(e)(1), 


146.89(b), and 146.90(b). The failure of monitoring equipment for wellhead pressure, temperature, 


and/or annulus pressure may indicate a problem with the injection well that could endanger 


USDWs. Monitoring equipment will be tied to an automatic alarm system. These alarm systems 


will have limits set by Shell for each of the required parameters outlined above. As a limit is 


approached, Shell will be notified, and in some cases the automatic system may trigger an 


automatic shutdown. The well alarms and shutdown limits will be periodically evaluated based 


upon the operating history and the values may be adjusted as deemed appropriate. When an alarm 


sounds, Shell will evaluate the cause of the alarm/shut down and take appropriate action to protect 


human health and the environment dependent on the impact severity. 


4.4.1 Impact Severity and Risk 


The potential risk of failure of one or more monitoring components is dependent on maintenance 


and calibration of the equipment. Shell will have a routine inspection and calibration schedule 


designed for all injection well operations. The risk of equipment failure is low. The impact severity 


is also low as a monitoring equipment failure will not provide an immediate risk to human health, 


or infrastructure. A failure would halt injection operations for the facility. 


4.4.2 Response Actions 


If a component of the monitoring system fails, the following response actions will be performed: 


1. Notify the UIC Program Director within 24 hours of the emergency event, per 40 


CFR 146.91(c). 


2. Determine the severity of the event, based on the information available, within 24 


hours of notification. 


After the initial assessment, Shell will: 


1. Initiate shutdown plan and cease injection to the affected well(s). 
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2. Identify the monitoring equipment that alerted the system.  


3. Verify that it is an equipment failure only. IF it is determined that there has been a 


loss of well integrity, follow procedures in Section 4.3 of this plan as well. 


4. Check calibration of the equipment and run a diagnostic on the equipment per 


manufacturers specifications. 


5. Repair and recalibrate the equipment or replace with new equipment of similar or 


better design. 


6. Validate and demonstrate that the equipment is back online and has continuous 


monitoring capabilities. 


7. Resume injection operations once monitoring system has been corrected and fully 


online. 


4.4.3 Response Personnel and Equipment 


The personnel responsible for response will be those involved with the well operations, the Site 


Manager, and the facility’s Environmental Health and Safety Manager. Equipment involved will 


range from pressure gauges, wellhead and line connections, and other computer/digital 


components. 


4.5 POTENTIAL INJECTATE LEAKAGE TO A USDW DURING OPERATIONS 


Vertical migration of CO2 could potentially occur via an injection well, a monitoring well, through 


defects in the confining zone, or artificial penetrations acting as conduits within the AoR (legacy 


wells).   


Detection of potential movement of CO2 out of the authorized injection zones will occur through 


a combination of surface and downhole sensors/gauges set within the in-zone and above confining 


zone monitoring (ACZM) wells. This strategy is intended as the first detection method by 


monitoring the saline formations directly above the primary confining zone (Miocene-aged 


formation) that are not part of the authorized sequestration complex. Unexpected changes in 


temperature and pressures may then trigger periodic adaptive groundwater sampling of the 


Miocene formation. See “E.1 - Testing and Monitoring Plan ” (TMP), which has been submitted 
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in Module E for detection specifics, for an assessment against pre-injection data and other 


monitoring data on whether there has been loss of containment or not. 


If anomalies of an indicator parameter(s) in groundwater sample(s) or other evidence of CO2 


leakage into a USDW are detected during any groundwater sampling event, these will be 


investigated to assess whether they are related to project operations/performance. 


4.5.1 Impact Severity and Risk 


Significant monitoring controls are in place to reduce the potential risk of CO2  leakage to a USDW. 


In the injection wells, all casing strings will be cemented to surface [40 CFR 146.86(b)(2)], with 


the surface casing set below the lowermost USDW. Additionally, all long string casings will be 


cemented to surface. The cement used across each of the identified injection zones (Frio, Wilcox, 


and Lower Tuscaloosa) will be comprised of a CO2 resistant cement. There are no faults or 


fractures within the delineated AoR that could act as conduits, which reduces the potential for 


vertical migration. Additionally, legacy wells (artificial penetrations) located within the expected 


plume radius have been evaluated for corrective action plans (see “Area of Review and Corrective 


Action Plan” submitted in Module B). Other legacy wells are located even further away and are 


less likely to be risks as they are outside the delineated AoR. 


4.5.2 Response Actions 


If leakage of the CO2 towards the USDW is detected through a legacy or monitoring well, the 


following initial steps will be performed: 


1. Notify the UIC Program Director within 24 hours of the emergency event, per 40 


CFR 146.91(c).  


2. Determine the severity of the event, based on the information available, within 24 


hours of notification. 


After the initial assessment, Shell will: 


1. Initiate a shutdown plan and cease injection to the affected well(s). 


2. Identify the point of potential leakage. Potential sources to be checked are: 


a. Injection Wells 
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b. Monitoring Wells 


c. Legacy Wells within the AoR 


3. Initiate the sampling program for the above confining zone monitoring well 


(ACZM well) to confirm leakage out of authorized zone. 


4. Adaptive sampling of groundwater from the local USDW, if downhole pressure 


and temperature limits are exceeded in a monitoring well. 


5. If the presence of indicator parameters is confirmed, Shell will develop (in 


consultation with the UIC Program Director) a case-specific work plan to:  


• Install additional groundwater monitoring points near the affected 


groundwater well(s) to delineate the extent of impact as required; and 


• Remediate unacceptable impacts to the affected USDW. 


6. Within 24 hours of a release into the USDW, Shell will notify the local health 


authority, place a notice in a newspaper of general circulation, and notify adjacent 


landowners. 


7. Arrange for an alternate potable water supply, if the USDW was being utilized and 


evidence indicates that constituents exceed drinking water standards. 


8. Proceed with efforts to assess remediation needs for USDW to mitigate any unsafe 


conditions, using concepts developed for risk assessment, remedial alternative 


analysis, and remedial action plans as needed.  


9. Continue (if necessary) groundwater remediation and monitoring on an adaptive 


basis (frequency to be determined by Shell and the UIC Program Director) until 


unacceptable adverse USDW impact has been fully addressed.  


4.5.3 Response Personnel and Equipment 


The responsible parties will be the site personnel involved with the well operations, the Site 


Manager, and the facility’s Environmental Health and Safety Manager. Additionally, as needed, 


the project manager, technical consultants, remediation experts, and local health authority will be 


engaged. 
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Equipment involved will be dependent on the details of the leak and outcome of its assessment. 


This could range from workover rigs, additional cement, gauges, hoes, pipes, pumps, etc. 


4.6 INDUCED SEISMICITY 


Based on the project operating conditions, the very low risk of natural seismicity, and the absence 


of faults within the AoR, it is highly unlikely that injection operations would ever induce a seismic 


event within a 6-mile radius from the wellhead. Therefore, this portion of the response plan is 


developed for any detectable seismic event with an epicenter within a 6-mile radius of the injection 


well(s).  


To monitor the area for seismicity, information from the USGS Earthquake Hazards Program will 


be periodically reviewed. In the event of a detected seismic event within a 6-mile radius of the 


injection site, data from the USGS Earthquake Hazards Program will be immediately accessed, 


reviewed and the recorded depth and epicenter location will be compared to this project’s operating 


parameters.  


A site-specific, real-time plan to monitor, assess, control, and mitigate the risks associated with 


induced seismicity during and after fluid injection will then be necessary. The framework of the 


risk-based mitigation plan should be based on a traffic light system (TLS) (See Figure 2 from 


Templeton et al, 2022), which can provide clear and direct actions to take in response to given 


situations according to predetermined criteria. 
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4.7 NATURAL DISASTER 


Well problems (integrity loss, leakage, or malfunction) may arise as a result of a natural disaster 


affecting the normal operation of the injection well. An earthquake may disturb surface and/or 


subsurface facilities; and weather-related disasters (e.g., tornado, hurricane, flooding, severe 


storms, forest fire, freezes, or lightning strike) may affect operations of the surface and monitoring 


facilities. Note that the Shell St. Helena Parish Site is located in one of the lowest seismic risk 


areas for the United States. Any known or possible major faults or fractures are outside the AoR 


and have been evaluated for pressure induced stability changes which indicates reactivation due to 


injection activities is highly unlikely. In accordance routine sequestration operations will be 


performed at low injection rates and injection pressures will remain at /or below 90% of the 


formation fracture gradients. Therefore, a natural or induced seismic event is highly unlikely. 


Detailed information on the seismicity of Louisiana and the local area is contained within the 


“Project Narrative Report: Section 2.5 - Seismicity” submitted in Module A.  


A potential natural disaster related to severe weather (tornadoes, flooding, freezing, forest fire, 


storms) could have an impact on the normal operation and access to the injection and monitoring 


wells. 


4.7.1 Impact Severity and Risk 


The impact severity may range from minor to a major event for all natural disaster events. The 


severity of the resulting event will be dependent on the type, and cause of the natural disaster. 


Potential severity may limit access to the injection wells in a safe and secure manner for personnel. 


St. Helena Parish has a Hazard Mitigation Plan developed in 2021 (Appendix 1) which outlines 


the potential / risk for natural disasters such as: flooding, strong storms (hail, lightning, wind), 


tornadoes, cyclones/hurricanes, wildfires, winter weather (freezes). Since 1965, the report shows 


that the prominent natural disasters to occur for the Parish are related to cyclones and severe strong 


storms. Table 3 identifies the probability of natural disasters of concern for St. Helena Parish:  
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Table 3: Natural Disasters and Potential Risks in St. Helena Parish  


HAZARD 
Probability 


St. Helena Parish 
(unincorporated) 


Greensburg Montpelier 


Flooding 17% 7% 7% 


Thunderstorm (Hail) 40% 40% 40% 


Thunderstorm (Lightning) <1% <1% <1% 


Thunderstorm (Wind) 100% 100% 100% 


Tornadoes 40% 40% 40% 


Tropical Cyclones 36% 36% 36% 


Wildfires <1% <1% <1% 


Winter Weather (freeze) 10% 10% 10% 


Ref: Table 2-3: Probability of Future Hazard Reoccurrence (page 4) of the St. Helena Parish Hazard Mitigation Plan 


2021 


4.7.2 Response Actions 


Regardless of the level of severity, the following initial responses will be taken: 


1. Notify the UIC Program Director within 24 hours of the emergency event, per 40 


CFR 146.91(c). 


2. Determine the severity of the event (minor, serious, or major), based on the 


information available, within 24 hours of notification. 


3. Evaluate and determine if access to the injection wells at a risk to personnel safety. 


Once a severity level has been determined, additional response actions will be taken. See the 


following subsections. 


4.7.2.1 Major or Serious Emergency 


1. Initiate the shutdown plan and cease injection to the well(s). 


2. Check for additional hazardous conditions that may have resulted from the natural 


disaster. 


3. Determine the accessibility to the injection well(s) and monitor well(s). 
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4. Perform safety checks for all personnel regarding hazards. 


a. If the site poses an immediate threat to human life or safety, evacuate the site 


to pre-determined muster points. Contact emergency personnel if warranted 


(911). Wait until the immediate threat has passed to evaluate damage and 


develop remedial procedures with UIC Director and local response personnel. 


b. If the site is accessible safely, secure the injection well(s)/monitor well(s) and 


the surrounding area. Evaluate the damage to the well(s) and to the environment 


and develop a procedure to remediate with the UIC Director. 


c. If contamination or potential for endangerment is detected, identify, and 


implement appropriate remedial actions (in consultation with the UIC Program 


Director), if the site conditions are safe for personnel. 


5. Notify local health authority and first responders if the event and conditions pose a 


threat to the safety of the community. 


Once a solution, remedy, or course of action has been determined, Shell will: 


1.  Notify the UIC Program Director regarding when injection can be expected to resume.  


2. Will restore and demonstrate mechanical integrity to the satisfaction of the UIC 


Program Director prior to resuming injection operations. 


4.7.2.2 Minor Emergency 


1. Conduct assessment to determine whether there has been a loss of mechanical integrity 


because of a natural disaster. 


2. If there has been a loss of mechanical integrity, initiate shutdown plan and follow steps 


outlined in Section 4.3.1 of this plan. 


Once a solution, remedy, or course of action has been determined, Shell will: 


1.  Notify the UIC Program Director regarding when injection can be expected to resume.  


2. Will restore and demonstrate mechanical integrity to the satisfaction of the UIC 


Program Director prior to resuming injection operations. 
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4.7.3 Response Personnel and Equipment 


Response personnel will be dependent on severity of the event. At a minimum (minor event level) 


the following will be contacted: 


• Injection well operator on duty 


• Facility Manager 


• All facility personnel 


• Project Manager 


• Remediation contractors 


If the event is serious to major, response personnel may also include: 


• Local/State police 


• Fire Department 


• Federal Response Personnel 


• Disaster specific response teams 


A listing of all potential response personnel for the public is contained in the following section. 
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5.0  OVERALL RESPONSE PERSONNEL AND EQUIPMENT 


Site personnel, project personnel, and local authorities will be relied upon to implement this ERRP.  


Site personnel to be notified (not listed in order of notification):  


1. Project Engineer(s) 


2. Site Safety Manager(s) 


3. Environmental Manager(s) 


4. Site Manager 


5. Site Superintendent 


A site-specific emergency contact list will be developed and maintained during the life of the 


project. Shell will provide the current site-specific emergency contact list in Table 4 to the UIC 


Program Director. 


Table 4: Contact Information for Key Local, State, and Other Authorities 


Agency Authority or Location Phone Number 


Local Police Greensburg Police Department 911 or (225) 222-4312 


Local Fire St Helena Parish Fire Department 911 or (225) 222-4723 


Local Hospital 
St Helena Parish Hospital and Nursing 


Home 
911 or (225) 222-6111 


Sheriff St Helena Parish Sheriff’s Office 911 or (225) 222-4549 


State Police Louisiana State Police (Troop L) 911 or (985) 893-6252 


State Emergency Management Agency GOHSEP 


(Governor’s Office of Homeland 


Security and Emergency Management) 


(225) 925-7525 


Environmental Services Contractor Vendor to be determined -- 


LDNR UIC Program Director Baton Rouge, Louisiana (225) 342-5569 


EPA Region 6 UIC Class VI Director Dallas, Texas (214) 665-7150 


EPA National Response Center (24 hours) --  (800) 424-8802 


Louisiana State Geological Survey Baton Rouge, Louisiana (225) 578-5320 
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Equipment needed in the event of an emergency and remedial response will vary, depending on 


the triggering of the emergency event. Response actions (cessation of injection, well shut-in, and 


evacuation) will generally not require specialized equipment to implement. Where specialized 


equipment (such as a drilling rig or logging equipment) is required, Shell shall be responsible for 


its procurement.  
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6.0  EMERGENCY COMMUNICATIONS PLAN 


Shell will communicate to the public about any event that requires an emergency response. This 


will ensure that the public understands what happened and whether there are any environmental or 


safety implications. The amount of information, timing, and communications method(s) will be 


appropriate to the event, its severity, whether any impacts to drinking water or other environmental 


resources occurred, any impacts to the surrounding community, and their awareness of the event.  


Shell will describe what happened, when it occurred, any impacts to the environment or other local 


resources, how the event was investigated, what responses were taken, and the status of the 


response. For responses that occur over the long-term (e.g., ongoing cleanups), Shell will provide 


periodic updates on the progress of the response action(s). 


Shell will also communicate with entities who may need to be informed about or act in response 


to the event, including local water systems, CO2 source(s) and pipeline operators, landowners, and 


Regional Response Teams (as part of the National Response Team). Additional agencies will be 


contacted if affected. 


An emergency contact list will be maintained for the lifetime of the project (Construction, 


Operation, and Closure). The contact list will be comprised of all facility management and 


essential personnel that will be activated in case of an event. One person will be designated by the 


facility to handle all points of communication with the public. 


Prior to commencement of CO2 injection operations, Shell will notify the adjacent landowners to 


the sequestration project site. The notification will provide information regarding the nature of 


operations, potential risks, and the response plans. The notification will also contain a contact list 


for the St. Helena Parish project. 
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7.0  PLAN REVIEW PROCESS 


This ERRP shall be reviewed: 


• At least once every five (5) years following its approval by the permitting agency; 


• Within one (1) year of any AOR re-evaluation; 


• Within one (1) year following any significant changes to the injection process or the 


injection facility, or an emergency event; or 


• As required by the permitting agency.  


If the review indicates that no amendments to the ERRP are necessary, Shell will provide the 


permitting agency with the documentation supporting the “no amendment necessary” 


determination. 


If the review indicates that amendments to the ERRP are necessary, amendments shall be made 


and submitted to the permitting agency within a reasonable timeframe to be agreed upon with all 


affected parties and authorized regulatory bodies following an event that initiates the ERRP review 


procedure. 
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8.0  STAFF TRAINING AND EXERCISE PROCEDURES 


Shell will develop a training plan (with manual) for all facility employees. The manual will be 


developed in alignment with standards set forth by OSHA. Training will be provided to all 


personnel that will be involved with the injection wells, the monitoring wells, the monitoring 


systems, and the surface facility systems. Training will be periodic and completed an annual basis 


(at a minimum). Drill procedures will be developed with and updated along with project status and 


targeted to all personnel and guests that will be onsite during any phase of project operations. 


All personnel will be required to wear personal protective equipment (PPE) for the project site. 


The minimum PPE that will be required while onsite will apply to all personnel, contractors, and 


visitors: It will consist of the following: 


• Hard hats 


• Safety glasses 


• Protective footwear (safety boots) 


The specific training, required PPE, and exercise plan will be finalized once the project is ready to 


be online. All personnel will be trained prior to all operations commencing at the St. Helena Parish 


site. Personnel will also have intermittent re-training and refresher courses over the life of the 


project. Some roles will require annual, or semi-annual, updates to their training program (to be 


identified per roles once established).  
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1. Introduction 
 


Hazard Mitigation is defined as sustained actions taken to reduce or eliminate long-term risk from hazards 


and their effects.  Hazard Mitigation Planning is the process through which natural hazards that threaten 


communities are identified, likely impacts of those hazards are determined, mitigation goals are set, and 


appropriate strategies that would lessen the impacts are determined, prioritized, and implemented.   


 


In that regard, this plan (a) documents the St Helena Parish Hazard Mitigation Plan Update (HMPU) 


process; (b) identifies natural hazards and risks within the parish; and (c) identifies the parish’s hazard 


mitigation strategy to make St Helena Parish less vulnerable and more disaster resilient.  It also includes 


mitigation project scoping to further identify scopes of work, funding sources, and implementation timing 


requirements of proposed selected mitigation projects.  Information in the plan will be used to help guide 


and coordinate mitigation and local policy decisions affecting future land use.  


 


The St Helena Parish Hazard Mitigation Plan is a multi-jurisdictional plan that includes the following 


jurisdictions which participated in the planning process:  


 St Helena Parish 


 Town of Greensburg 


 Village of Montpelier 


 


The Federal Emergency Management Agency (FEMA), now under the Department of Homeland Security, 


has made reducing losses from natural disasters one of its primary goals.  The Hazard Mitigation Plan 


(HMP) and subsequent implementation of recommended projects, measures, and policies is the primary 


means to achieving these goals.  Mitigation planning and project implementation has become even more 


significant in a post-Katrina/Rita, Gustav/Ike, and Laura/Delta environment in south Louisiana.  


 


This Hazard Mitigation Plan is a comprehensive plan for disaster resiliency in St Helena Parish.  The parish 


is subject to natural hazards that threaten life and health and have caused extensive property damage. 


To better understand these hazards and their impacts on people and property, and to identify ways to 


reduce those impacts, the parish’s Office of Homeland Security and Emergency Preparedness undertook 


this Natural Hazards Mitigation Plan. “Hazard mitigation” does not mean that all hazards are stopped or 


prevented. It does not suggest complete elimination of the damage or disruption caused by such 


incidents.  Natural forces are powerful and most natural hazards are well beyond our ability to control.  


Mitigation does not mean quick fixes.  It is a long-term approach to reduce hazard vulnerability.  As 


defined by FEMA, “hazard mitigation” means any sustained action taken to reduce or eliminate the long-


term risk to life and property from a hazard event. 


 


Every community faces different hazards, and every community has different resources and interests to 


bring to bear on its problems.  Because there are many ways to deal with natural hazards and many 


agencies that can help, there is no one solution for managing or mitigating their effects.  Planning is one 


of the best ways to correct these shortcomings and produce a program of activities that will best mitigate 


the impact of local hazards and meet other local needs.  A well-prepared plan will ensure that all possible 


activities are reviewed and implemented so that the problem is addressed by the most appropriate and 


efficient solutions.  It can also ensure that activities are coordinated with each other and with other goals 


and programs, preventing conflicts and reducing the costs of implementing each individual activity. 
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Under the Disaster Mitigation Act of 2000 (42 USC 5165), a mitigation plan is a requirement for Federal 


mitigation funds.  Therefore, a mitigation plan will both guide the best use of mitigation funding and meet 


the prerequisite for obtaining such funds from FEMA.  FEMA also recognizes plans through its Community 


Rating System (CRS), a program that reduces flood insurance premiums in participating communities.  This 


program is further described in Section Three: Capability Assessment. 


 


This plan identifies activities that can be undertaken by both the public and the private sectors to reduce 


safety hazards, health hazards, and property damage caused by natural hazards.  It fulfills the Federal 


mitigation planning requirements, qualifies for CRS credit, and provides St Helena Parish and its 


communities with a blueprint for reducing the impacts of these natural hazards on people and property. 


 


Geography and Population 
Geography 
This plan will identify cost effective and environmentally sound mitigation strategies that will reduce or 


eliminate long-term risk to human life and property from natural hazards.  Implementation of this plan 


can reduce the enormous cost of disasters to property owners and all levels of government.  Mitigation 


strategies often include protecting critical community facilities, reducing exposure to liability and 


minimizing community disruption. Land development planning, adoption of building codes, elevation of 


homes, and acquisition and relocation of homes away from floodplains are just a few examples of 


mitigation strategies. 


 


St. Helena Parish, commonly referred to as one of the Florida Parishes, is located in the southeasterly part 


of the State of Louisiana. It occupies the land area bordered by the 31 degree North Latitude (which is the 


southern boundary line of the State of Mississippi), the parish of Tangipahoa to the east, the parish of 


Livingston to the south, and the parishes of East Baton Rouge and East Feliciana to the west, as well as 


the Amite River, which separates the last two parishes from St. Helena. 


 


 


Figure 1-1: St. Helena Parish 
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Figure 1-2: St. Helena Parish and its Jurisdictions 


 


 


St. Helena Parish provides the perfect balance between urban and rural lifestyles. Its location near the 


state capital at Baton Rouge and the Greater New Orleans Metropolitan Area enables residents to 


experience easy access to services of state government and one of America’s most colorful cities. Yet the 


parish’s rural, country like atmosphere provides unlimited opportunities to enjoy outdoor activities and 


recreational pursuits. Of all the resources of St. Helena Parish the most remarkable is the proud spirit of 


the population. They are hardworking people with an agricultural background who have learned to 


respect the natural resources such as the land and the water. The great transportation corridors link them 


to nearby urban areas giving great advantage of their location while being ever mindful of the effect of 


growth on their rural values.   


 


The topographical landscape of the parish consists of rolling terrain covered by slash pine and hardwood 


forests approximately 50 to 80 feet above sea level. The western border of the parish is the Amite River 


and the Tickfaw River, another small river which empties into Lake Maurepas, drains the eastern portion 


of the parish. There are also a variety of streams, bayous and swales.   


 


St. Helena Parish lies in the region commonly known as "high terraces". Pliocene fluvial sediments of the 


Citronelle Formation underlie the high terraces. Regionally, they consist largely of variegated and mottled, 


poorly sorted, fine to very coarse grained, sandy gravel, gravelly sand, sand, and minor beds of silt, clay, 


and mud. Typically, individual beds have limited vertical and lateral extent. The sand within the Citronelle 


Formation consists of quartzarenites to sublitharenites that completely lack feldspar. Within the area of 


this feature, the Citronelle Formation is about 300 to 350 feet (91 to 107 meters) thick.   


 


Field investigations have found that the Citronelle Formation within the area of St. Helena Parish consists 


of poorly sorted, fine- to coarse-grained sand overlying laminated clays and silts. The sand is 30 to 40 feet 


(9 to 12 meters) thick and consists of deeply weathered, reddish brown, fine to very coarse-grained, 


moderately well sorted sand. In outcrops, the sand can be both massive and cross-bedded.   
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St Helena Parish is located in Louisiana 


Governor’s Office of Homeland Security and 


Emergency Preparedness (GOHSEP) Region 9 


(Figure 1-3). 


 


 


 


 


 


 


 


 


 


 


 


Population 
The population of St Helena Parish is estimated at 10,132 (2019 estimate) with a population percent 


change from April 1, 2010 – July 1, 2019 of -9.60%.  


 


Table 1-1: St Helena Parish Population 


(Source: US Census) 


  
2010 


Census 


2013 


Estimate 


2018 


Estimate 


2019 


Estimates 


Percent Change  


2010 -2019 


Total Population 11,203 10,851 10,262 10,132 -9.60% 


Population Density 


(Pop/Sq. Mi.) 
27.4 ------- ------- ------- ------- 


Total Households 4,130 4,130 3,871 3,857 -6.27% 


Persons Per 


Household 
------- ------- 2.65 2.63 ------- 


 


 


Economy 
Health Care and Social Assistance is the largest employment base in St. Helena Parish.  It is followed closely 


by the Retail Trade and then Manufacturing industries.  These three economic sectors constitute nearly 


73% of parish wide employment.  The table on the next page further explores the business patterns within 


St. Helena Parish. 


  


Figure 1-3: Louisiana Homeland Security Regions 
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Table 1-2: St Helena Parish Business Patterns 


(Source: US Census, CBP) 


Business Description 
Number of 


Establishments 


Number of 


Employees 


Annual 


Payroll 


($1,000) 


Retail Trade 24 227 4,287 


Manufacturing 4 280 14,057 


Health Care and Social Assistance 15 375 11,054 


Mining, Quarrying, Oil and Gas Extraction 6 49 2,928 


Transportation and Warehousing 9 64 3,167 


Construction 11 44 1,282 


Real Estate and Rental and Leasing 3 20 113 


Other Services (except Public Administration) 17 63 1,914 


Accommodation and Food Services 3 6 109 


Financial and Insurance 8 31 895 


Professional, Scientific, and Technical Services 9 23 1,237 


Educational Services 3 18 255 


 


 


Hazard Mitigation 
To fully understand hazard mitigation efforts in St Helena Parish and throughout Louisiana, it is first crucial 


to understand how hazard mitigation relates to the broader concept of emergency management.  In the 


early 1980s, the newly-created Federal Emergency Management Agency (FEMA) was charged with 


developing a structure for how the federal, state, and local governments would respond to disasters. 


FEMA developed the four phases of emergency management, an approach which can be applied to all 


disasters. The four phases are as follows: 


 Hazard Mitigation—described by FEMA and the Disaster Mitigation Act of 2000 (DMA 2000) as 


“any sustained action taken to reduce or eliminate long-term risk to life and property from a 


hazard event.” The goal of mitigation is to save lives and reduce property damage. Besides 


significantly aiding in the obviously desirous goal of saving human lives, mitigation can reduce the 


enormous cost of disasters to property owners and all levels of government.  In addition, 


mitigation can protect critical community facilities and minimize community disruption, helping 


communities return to usual daily living in the aftermath of disaster.  Examples of mitigation 


involve a range of activities and actions including the following: land-use planning, adoption and 


enforcement of building codes, and construction projects (e.g., flood proofing homes through 


elevation, or acquisition or relocation away from floodplains).  


 Emergency Preparedness—includes plans and preparations made to save lives and property and 


to facilitate response operations in advance of a disaster event. 


 Disaster Response—includes actions taken to provide emergency assistance, save lives, minimize 


property damage, and speed recovery immediately following a disaster. 


 Disaster Recovery—includes actions taken to return to a normal or improved operating condition 


following a disaster.  
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Figure 1-4 illustrates the basic relationship between these phases of emergency management.  While 


hazard mitigation may occur both before and after a disaster event, it is significantly more effective when 


implemented before an event occurs. This is one of the key elements of this plan and its overall strategy: 


reduce risk before disaster strikes in order to minimize the need for post-disaster response and recovery. 


 


As Figure 1-4 demonstrates, mitigation relies on updating in the wake of disaster.  This can give the 


appearance that mitigation is only reactive rather than proactive. In reality, post-disaster revision is a vital 


component of improving mitigation. Each hazardous event affords an opportunity to reduce the 


consequences of future occurrences. 


 


Unfortunately, this cycle can be painful for 


a community.  For instance, the risks of 


disasters that could create catastrophic 


incidents in Louisiana were thought to be 


relatively well-understood prior to 2005.  


However, the impact of the 2005 hurricane 


season on the Gulf Coast region of the 


United States prompted a new level of 


planning and engagement related to 


disaster response, recovery, and hazard 


mitigation.  Hurricanes Katrina and Rita hit 


three weeks apart and together caused 


astonishing damage to human life and to 


property. The two storms highlighted a 


hurricane season that spawned 28 


storms—unparalleled in American history.  


The 2005 hurricane season confirmed 


Louisiana’s extreme exposure to natural 


disasters and both the positive effects and 


the concerns resulting from engineered flood-protection solutions. 


 


The catastrophic events of 2005 had profound impacts on emergency management and hazard mitigation 


throughout Louisiana. As detailed later in this document, significant funding has been made available to 


the State of Louisiana and its parishes for the purpose of hazard mitigation planning.  The storms also 


raised awareness of the importance of hazard mitigation among decision-makers and the general 


population, which has been particularly important since natural hazards will likely be increasing in 


frequency, magnitude, and impact in the coming years due to climate change. 


 


General Strategy 
During the last update to the Louisiana State Hazard Mitigation Plan, the State Hazard Mitigation Team 


(SHMT) began a long-term effort to better integrate key components of all plans with hazard mitigation 


implications in Louisiana to ensure that the programs, policies, recommendations, and implementation 


strategies are internally consistent.  As each of these documents has been adopted by various agencies 


within the state, the SHMT has worked to incorporate this information into the decision process. 


  


Figure 1-4: The Four Phases of Emergency Management 
and their Relation to Future Hazard Mitigation 


(Source: Louisiana State Hazard Mitigation Plan 2014) 
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Part of the ongoing integration process is that the Louisiana Governor’s Office of Homeland Security and 


Emergency Preparedness (GOHSEP) encourages the parishes and the local communities with independent 


hazard mitigation plans to utilize the same plan format and methodologies as the State Hazard Mitigation 


Plan in order to create continuity of information from local to state mitigation plans and programs.  


 


The 2021 St Helena Parish Hazard Mitigation Plan (HMP) maintains much of the information from the 


2015 plan version, but it now incorporates the order and methodologies of the 2019 Louisiana State 


Hazard Mitigation Plan. 


 


The sections in the 2015 St Helena Parish HMP were as follows: 


 Section One Introduction 


 Section Two Hazard Identification and Risk Assessment 


 Section Three Capability Assessment 


 Section Four Mitigation Strategy 


 Appendix A  Planning Process 


 Appendix B  Plan Maintenance 


 Appendix C  Parish Critical Facilities 


 Appendix D  Plan Adoption 


 Appendix E  State Required Worksheets 


 


This plan update also coheres with the Plain Writing Act of 2010, which requires federal agencies to use 


clear communication that is accessible, consistent, understandable, and useful to the public.  While the 


State of Louisiana and its political subdivisions are not required to meet such standards, the Act aligns 


with best practices in hazard mitigation.  Since successful hazard mitigation relies on full implementation 


and cooperation at all levels of government and community, a successful hazard mitigation plan must also 


be easily used at all of these levels. Nevertheless, the St Helena Parish Hazard Mitigation Steering 


Committee recognized the benefits from the successful analysis and mitigation planning executed in 


previous plan updates, as well as improvements to be made in the 2021 update.  This plan update remains 


coherent with those documents, retaining language and content when needed, deleting it when 


appropriate, and augmenting it when constructive. 


 


2021 Plan Update 
This 2021 plan update proceeds with the previous goals of the St Helena Parish Hazard Mitigation Plan. 


The current goals are as follows: 


Goal 1: Identify and pursue preventative measures that will reduce future damages from 


hazards. 


Goal 2:  Enhance public awareness and understanding of disaster preparedness. 


Goal 3: Reduce repetitive flood losses in the parish. 


Goal 4: Facilitate sound development in the parish to reduce or eliminate the potential impact 


of hazards. 
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This plan update makes a number of textual changes throughout, but the most obvious changes are data 


related and structural edits.  First, the National Oceanic and Atmospheric Administration’s (NOAA) 


National Centers for Environmental Information’s (NCEI) Storm Events Database was used in the analysis, 


which provides historical hazard data from 1950 to 2020.  The steering committee was also instrumental 


in providing detailed data where appropriate to more accurately reflect hazard impacts on the parish and 


jurisdictions. Furthermore, all of the sections were updated to reflect the most current information and 


the most current vision of the plan update.  The most significant changes are the newly developed hazard 


profiles and risk assessments, as well as the removal of much repetition between sections from the 


previous plan updates. 


 


The 2021 plan update is organized in the same format as the 2015 update, with one minor change to this 


2021 update as outlined below: 


 Section One Introduction 


 Section Two Hazard Identification and Parish-wide Risk Assessment 


 Section Three Capability Assessment 


 Section Four Mitigation Strategies  


 Appendix A  Planning Process 


 Appendix B  Plan Maintenance 


 Appendix C  Critical Facilities 


 Appendix D  Plan Adoption 


 Appendix E  State Required Worksheets 


 


Table 1-3: 2021 Plan Update Crosswalk 


2015 Update 2021 Update 


Section 1: Introduction Section 1: Introduction 


Section 2: Hazard Identification and Risk 


Assessment 


Section 2: Hazard Identification and Risk 


Assessment 


Section 3: Capability Assessment Section 3: Capability Assessment 


Section 4: Mitigation Strategy Section 4: Mitigation Strategy 


Appendix A: Planning Process Appendix A: Planning Process 


Appendix B: Plan Maintenance  Appendix B: Plan Maintenance  


Appendix C: Essential Facilities Appendix C: Critical Facilities 


Appendix D: Plan Adoptions Appendix D: Plan Adoptions 


Appendix E: State Required Worksheets Appendix E: State Required Worksheets 


 


 


Despite numerous changes in this plan update, the plan remains consistent in its emphasis on the types 


of hazards that pose the most risk to loss of life, injury, and property in St Helena Parish and its 


communities.  The extent of this risk is dictated primarily by its geographic location.  Most significantly, St 


Helena Parish remains at high risk of water inundation from various sources, including flooding and 


tropical cyclone activity.  The entire parish is also at high risk of damages from high winds and wind-borne 


debris. The 2015 flooding events, along with the 2020 hurricane season were both felt heavily in all parts 


of St Helena Parish.  Other hazards threaten the parish and/or its communities, although not to such great 


degrees and not in such widespread ways.  In all cases, the relative social vulnerability of areas threatened 
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and affected plays a significant role in how governmental agencies and their partners (local, parish, state 


and federal) prepare for and respond to disasters. 


 


Mitigation efforts related to particular hazards are highly individualized by jurisdiction.  Flexibility in 


response and planning is essential.  The most important step forward to improve hazard management 


capability is to improve coordination and information sharing between the various levels of government 


regarding hazards. 
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2. Hazard Identification and Parish-Wide Risk Assessment 
 


This section assesses the various hazard risks that St. Helena Parish faces in order to identify a strategy for 


mitigation.  Having identified the categories of hazards, emergencies, disasters, and catastrophes, this 


section details the major climatological and natural/human-influenced hazards by (1) defining them, (2) 


explaining how they are measured, (3) describing their geographic extent, (4) surveying their previous 


occurrences, and (5) evaluating their future likelihood of occurrences. 


 


The table below provides an overview of the hazards that had been previously profiled in the St. Helena 


Parish Hazard Mitigation Plan published in 2015, as well as the hazards that were identified in the state’s 


2019 Hazard Mitigation Plan that were considered to be of high or medium risk for the parish by the state.  


Those hazards identified as high or medium risk by the state or previously identified as a risk by the parish, 


have been determined to provide a risk to the parish and will be profiled in this section.  


 


Table 2-1: Hazard Profile Summary. 


Hazard 
Profiled in 


Previous Plan 


Considered Medium or High 


Risk in the State’s HM Plan 


Profiled in the 


2021 Update 


Flooding X X X 


Thunderstorms 


(Hail, Lightning, & Wind) 
X X X 


Tornadoes X X X 


Tropical Cyclones X X X 


Wildfires   X 


Winter Weather   X 


 


 


Prevalent Hazards to the Community 
While many of the hazards identified in Table 2-1 occur in the parish, their occurrence was not merited 


for further study by the planning committee.  The determination was made to focus attention and 


resources on the most prevalent hazards, which include the hazards previously profiled, along with 


thunderstorms.   


 


The following hazards have been selected to be included in this risk assessment: 


a) Flooding 


b) Thunderstorms (Hail, Lightning, & Wind) 


c) Tornadoes 


d) Tropical Cyclones 


e) Wildfires 


f) Winter Weather 
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For analysis purposes, the impact of the critical and prevalent hazards is summarized as follows: 


• Flooding from rivers and waterways, rain storms, tropical cyclones, and hurricanes in the 


following forms: 


a) Riverine 


b) Stormwater 


c) Surge 


d) Backwater flooding (as the result of river flooding) 


• High wind damage most commonly resulting from hurricanes, 


thunderstorms, and tornadoes 


• Property damage resulting from all profiled natural hazards 


 


The potential destructive power of tropical cyclones was determined to be the most prevalent hazard 


to the parish. Fourteen of the nineteen disaster declarations St. Helena Parish has received resulted from 


tropical cyclones, which validates this as the most significant hazard.  Therefore, the issue of hurricanes 


will serve as the main focus during the mitigation planning process.  Hurricanes present risks for the 


potential for flooding, primarily resulting from storm surge, and high wind speeds.  While storm surge is 


considered the hazard with the most destructive potential, it is not applicable to the St. Helena Parish 


planning area; As such, the risk assessment will assess flooding not related to storm surge as well.  


Flooding can also occur from non-hurricane events, as flash floods are a common occurrence due to 


heavy rainfall.   


 


Hurricanes, tropical storms, and heavy storms are fairly common occurrences, and resultant wind 


damage is of utmost concern.  Damage from high winds can include roof damage, destruction of homes 


and commercial buildings, downed trees and power lines, and damage and disruption to services caused 


by heavy debris.  A wind map for St. Helena Parish is included in the hurricane risk assessment. 


 


St. Helena Parish is also susceptible to tornadoes.  Tornadoes can spawn from tropical cyclones or severe 


weather systems that pass-through St. Helena Parish.  High winds produced by tornadoes have the 


potential to destroy residential and commercial buildings, as well as create wind-borne objects from the 


debris produced by the destruction of the natural and human environment, such as building materials 


and trees. 


 


Previous Occurrences 


On the next page, Table 2-2 summarizes federal disaster declarations for St. Helena Parish since 1965.  


Information includes names, dates, and types of disaster.   
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Table 2-2: St. Helena Parish Major Disaster Declarations. 


Disaster 


Number 
Year Declaration 


208 9/10/1965 Tropical Cyclone – Hurricane Betsy 


3031 2/22/1977 Drought and Freezing 


833 6/16/1989 Severe Storm, Tornadoes 


956 8/26/1992 Tropical Cyclone – Hurricane Andrew 


1380 6/11/2001 Tropical Cyclone – Tropical Storm Allison 


1437 10/3/2002 Tropical Cyclone – Hurricane Lili 


1548 9/15/2004 Tropical Cyclone – Hurricane Ivan 


1603 8/29/2005 Tropical Cyclone – Hurricane Katrina 


1607 9/24/2005 Tropical Cyclone – Hurricane Rita 


1168 11/2/2006 Severe Storm, Flood 


1786 9/2/2008 Tropical Cyclone – Hurricane Gustav 


4080 8/29/2012 Tropical Cyclone – Hurricane Isaac 


4236 3/13/2016 Severe Storms, Flood 


3392 10/6/2017 Tropical Cyclone – Tropical Storm Nate 


4458 8/27/2019 Tropical Cyclone – Hurricane Barry 


4484 3/24/2020 COVID-19 Pandemic 


3527 6/7/2020 Tropical Cyclone – Tropical Storm Cristobal 


3538 8/23/2020 Tropical Cyclone – Tropical Storms Laura and Marco 


4559 8/28/2020 Tropical Cyclone – Hurricane Laura 


 


 


Probability of Future Hazard Events 


The probability of a hazard event occurring in St. Helena Parish is estimated in the table on the following 


page.  The percent chance of an event happening during any given year was calculated by posting 


past events and dividing by the time period.  Unless otherwise indicated, the time period used to access 


probability followed the method used in the State of Louisiana’s most current Hazard Mitigation Plan.  


The primary source for historical data used throughout the plan is the National Oceanic and Atmospheric 


Administration’s (NOAA) National Centers for Environmental Information’s (NCEI) Storm Events 


Database, which provides historical hazard data from 1950 to 2020.  In staying consistent with the state 


plan, the Storm Events Database was evaluated for the last thirty years (1990 – 2020) to determine future 


probability of a hazard occurring. While the 30-year record used by the State was adopted for the purpose 


of determining the overall probability, in order to assist with determining estimated losses, unless 


otherwise stated, the full 70-year record was used when Hazus wasn’t available to determine losses.  This 


full record was used to provide a more extensive record to determine losses.  All assessed damages were 


adjusted for inflation to reflect the equivalent amount of damages with the value of the U.S. dollar today.  
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The following table shows the annual probability for each hazard occurring across the parish: 


Table 2-3: Probability of Future Hazard Reoccurrence. 


Hazard 


Probability 


St. Helena Parish 


(Unincorporated) 
Greensburg Montpelier 


Flooding 17% 7% 7% 


Thunderstorms - Hail 40% 40% 40% 


Thunderstorms - 


Lightning 
<1% <1% <1% 


Thunderstorms - Winds 100% 100% 100% 


Tornadoes 40% 40% 40% 


Tropical Cyclones 36% 36% 36% 


Wildfires <1% <1% <1% 


Winter Weather 10% 10% 10% 


 


 


As shown in the table above, thunderstorm winds have the highest annual chance of occurrence (100%).  


This is followed by tornadoes and hailstorms (40%), tropical cyclones (36%), flooding for the 


unincorporated area of St. Helena Parish (17%), Winter Weather (10%), and flooding for the incorporated 


areas of Greensburg and Montpelier (7%).  Lightning and wildfires have the lowest annual chance of 


occurrence at less than 1%.  


 


Inventory of Assets for the Entire Parish 
As part of the Risk Assessment, the planning team identified essential facilities throughout the parish.  


Several methods were used to assist in identifying all essential facilities, including field data collected by 


the Louisiana Governor’s Office of Homeland Security and Emergency Preparedness (GOHSEP) on critical 


infrastructure from a previous hazard mitigation project.  


 


Within the entire planning area, there is an estimated value of $780,551,000 in structures throughout 


the parish.  The table below provides the total estimated value for each type of structure by occupancy. 


 


Table 2-4: Estimated Total of Potential Losses throughout St. Helena Parish. 


Occupancy 
St. Helena 


Parish 


Unincorporated 


Area 
Greensburg Montpelier 


Agricultural $3,114,000 $3,114,000 $0 $0 


Commercial $72,062,000 $55,036,000 $15,814,000 $1,212,000 


Government $15,029,000 $11,903,000 $2,714,000 $412,000 


Industrial $21,830,000 $21,738,000 $92,000 $0 


Religion $24,318,000 $20,793,000 $2,415,000 $1,110,000 


Residential $638,319,000 $571,489,000 $44,415,000 $22,415,000 


Education $5,879,000 $5,364,000 $515,000 $0 


Total $780,551,000 $689,437,000 $65,965,000 $25,149,000 
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Critical Facilities of the Parish 
The following figures show the locations and names of the essential facilities within the parish:  


 
Figure 2-1: Fire and Rescue Facilities in St. Helena Parish. 
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Figure 2-2: Government Buildings in St. Helena Parish. 
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Figure 2-3: Law Enforcement in St. Helena Parish. 
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Figure 2-4: Educational Facilities in St. Helena Parish. 
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Figure 2-5: Public Health Facilities in St. Helena Parish. 
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Assessing Vulnerability Overview 
The purpose of assessing vulnerability is to quantify and/or qualify exposure and determine how various 


threats and hazards impact life, property, the environment, and critical operations in St. Helena Parish. 


Vulnerability can be defined as the manifestation of the inherent states of the system (e.g., physical, 


technical, organizational, cultural) that can be exploited to adversely affect (cause harm or damage to) 


that system. For example, identifying areas in the parish that suffer disproportional damages from 


flooding compared with other areas, or overall exposure of an entire town to flooding.  Identifying and 


understanding vulnerability to each threat and hazard provides a strong foundation for developing and 


pursuing mitigation actions. 


 


The Vulnerability Assessment section for each hazard builds upon the information provided in the Risk 


Assessment by assessing the potential impact and amount of damage that each hazard has on the parish 


and each jurisdiction location. To complete the assessment, best available data were collected from a 


variety of sources, including local, state, and federal agencies, and multiple analyses were performed 


qualitatively and quantitatively. The estimates provided in the Vulnerability Assessment should be used 


to understand relative risk from each hazard and the potential losses that may be incurred; however, 


uncertainties are inherent in any loss estimation methodology, arising in part from incomplete scientific 


knowledge concerning specific hazards and their effects on the built environment, as well as incomplete 


datasets from approximations and simplifications that are necessary to provide a meaningful and 


complete analysis.  Further, most datasets used in this assessment contain relatively short periods of 


records, which increases the uncertainty of any statistically-based analysis. 


 


Quantitative Methodology 
The quantitative methodology consists of utilizing a detailed GIS-based approach informed through the 


development of comprehensive hazard and infrastructure databases. This data-centric approach forms 


the foundation for our quantitative vulnerability assessment. GIS technology allowed for the identification 


and analysis of potentially at-risk community assets such as people and infrastructure. This analysis was 


completed for hazards that can be spatially defined in a meaningful manner (i.e., hazards with an official 


and scientifically determined geographic extent) and for which GIS data were readily available. 


 


Qualitative Methodology 
The qualitative assessment relies less on technology, but more on historical and anecdotal data regarding 


expected hazard impacts. The qualitative assessment completed for St. Helena Parish is based on the 


Priority Risk Index (PRI). The purpose of the PRI is to prioritize all potential hazards, and then group them 


into three categories of high, moderate, or low risk to identify and prioritize mitigation opportunities.  The 


PRI is a good practice to use when prioritizing hazards because it provides a standardized numerical value 


for hazards to be compared.  PRI scores were calculated using five categories: 


 Probability 


 Impact 


 Spatial Extent 


 Warning Time 


 Duration 
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Each degree of risk is assigned a value (1-4) and a weighting factor. To calculate the Risk Factor for a given 


hazard, the assigned risk value for each category is multiplied by the weighted factor, and the sum of all 


six categories is totaled together to determine the final Risk Factor. The highest possible Risk Factor is 4.0. 


Risk Factor = [(Probability * 0.25) + (Impact * 0.25) + (Spatial Extent * 0.20) + (Warning Time *0.15) + 


(Duration * 0.15)] 


Priority Risk Index and Hazard Risk 
Hazard risk is determined by calculating the Risk Factor for each hazard impacting St. Helena Parish. A 


summary of the PRI is found in the following table. The conclusions drawn from the qualitative and 


quantitative assessments are fitted into three categories based on High, Moderate, or Low designations. 


Hazards identified as high risk have risk factors of 2.5 or greater. Risk Factors ranging from 2.0 to 2.4 are 


deemed moderate risk hazards. Hazards with Risk Factors less than 2.0 are considered low risk. 


 


Table 2-5: Summary of the Priority Risk Index. 


 


PRI 


Category 


Degree of Risk Assigned 


Weighting 


Factor 
Level Criteria 


Index 


Value 


Probability 


Unlikely Less than 1% annual probability 1 


25% Possible Between 1 and 10% annual probability 2 


Likely Between 10 and 100% probability 3 


Highly Likely 100% annual probability 4 


Impact 


Minor 


Very few injuries, if any.  Only minor property 


damage and minimal disruption on quality of life.  


Temporary shutdown of critical facilities. 


1 


25% 


Limited 


Minor injuries only.  More than 10% of property in 


affected area damaged or destroyed.  Complete 


shutdown of critical facilities for more than one day. 


2 


Critical 


Multiple deaths/injuries possible.  More than 25% of 


property in affected area damaged or destroyed.  


Complete shutdown of critical facilities for more 


than a week. 


3 


Catastrophic 


High number of deaths/injuries possible.  More than 


50% of property in affected area damaged or 


destroyed.  Complete shutdown of critical facilities 


for 30 days or more. 


4 


Spatial 


Extent 


Negligible Less than 1% of area affected 1 


20% 
Small Between 1 and 10% of area affected 2 


Moderate Between 10 and 50% of area affected 3 


Large Between 50 and 100% of area affected 4 


Warning 


Time 


More than 24 hours Self-explanatory 1 


15% 
12 to 24 hours Self-explanatory 2 


6 to 12 hours Self-explanatory 3 


Less than 6 hours Self-explanatory 4 


Duration 


Less than 6 hours Self-explanatory 1 


15% Less than 24 hours Self-explanatory 2 


Less than one week Self-explanatory 3 


More than one week Self-explanatory 4 
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Table 2-6: Associated Risk Factor with PRI Value Range. 


Risk Factor PRI Range 


High Risk 2.5 to 4.0 


Moderate Risk 2.0 to 2.4 


Low Risk 0 to 1.9 


 


 


Table 2-7: Risk Assessment for St. Helena Parish. 


 
 


Future Development Trends 
St. Helena Parish experienced a decline in overall population from the years 2000 to 2019, falling from a 


population of 10,525 in in 2000 to 10,411 in 2019.  However, the incorporated areas of Greensburg and 


Montpelier experienced a population growth during this same time period with Montpelier experiencing 


the largest increase in population from 2010 to 2019 (28.9% overall), followed by the incorporated area 


of Greensburg (9.7% overall).  The unincorporated area of the parish experienced a decline in population 


during this period falling from a population of 10,219 residents in 2010 to 9,280 in the year 2019. 
 


Table 2-8: Population Growth Rate for St. Helena Parish. 


Total Population 
St. Helena 


Parish 


Unincorporated 


Area 
Greensburg Montpelier 


1-Apr-00 10,525 9,780 531 214 


1-Apr-10 11,203 10,219 718 266 


1-Jul-19 10,411 9,280 788 343 


Population Growth 


between 2000 – 2010 
6.4% 4.5% 35.2% 24.3% 


Average Annual Growth 


Rate between 2000 – 2010 
0.6% 0.4% 3.5% 2.4% 


Population Growth 


between 2010 – 2019 
-7.1% -9.2% 9.7% 28.9% 


Average Annual Growth 


Rate between 2010 – 2019 
-0.8% -1.0% 1.1% 3.2% 


Hazard Probability Impact 
Spatial 


Extent 


Warning 


Time 
Duration 


Overall 


Risk 


Flooding 3 4 3 4 3 3.4 


Thunderstorms - 


Hail 
3 2 3 3 1 2.45 


Thunderstorms - 


Lightning 
3 2 2 3 1 2.25 


Thunderstorms - 


Winds 
4 2 3 3 1 2.7 


Tornadoes 1 3 2 4 3 2.45 


Tropical Cyclones 3 4 4 1 4 3.3 


Wildfires 3 4 4 1 2 3.0 


Winter Weather 1 3 4 1 2 2.25 
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There was a rise in housing trends from the years 2010 to 2019 with housing units increasing from 5,150 


in 2010 to 5,273 in 2019.  The incorporated area of Montpelier experienced the largest increase in 


housing units during this time with an overall increase of 9.4%, followed by the unincorporated area of 


the parish at 2.5.  The incorporated area of Greensburg is the only incorporated area to experience a 


decline in housing units during this time period falling from 301 units in 2010 to 295 units in 2019.  The 


future population and number of buildings can be estimated using U.S. Census Bureau housing and 


population data.  The following table shows population and housing unit estimates from 2000 to 2019: 


 


Table 2-9: Housing Growth Rate for St. Helena Parish. 


Total Housing Units 
St. Helena 


Parish 


Unincorporated 


Area 
Greensburg Montpelier 


1-Apr-00 5,034 4,648 275 111 


1-Apr-10 5,150 4,721 301 128 


1-Jul-19 5,273 4,838 295 140 


Housing Growth between 


2000 – 2010 
2.3% 1.6% 9.5% 15.3% 


Average Annual Growth 


Rate between 2000 – 2010 
0.2% 0.2% 0.9% 1.5% 


Housing Growth between 


2010 – 2019 
2.4% 2.5% -2.0% 9.4% 


Average Annual Growth 


Rate between 2010 – 2019 
0.3% 0.3% -0.2% 1.0% 


 


 


Future Hazard Impacts 
Hazard impacts were estimated for five years and ten years in the future (2025 and 2030).  Yearly 


population and housing growth rates were applied to parish inventory assets for composite flood and 


tropical cyclones.  Based on a review of available information, it is assumed that population and housing 


units will grow within St. Helena Parish from the present until 2030.  A summary of estimated future 


impacts is shown in the table below.  Dollar values are expressed in future costs and assume an annual 


rate of inflation of 1.02%.   


 
Table 2-10: Estimated Future Impacts, 2018-2028. 


(Source: Hazus, US Census Bureau) 


Hazard / Impact 
Total in Parish 


(2018) 


Hazard Area 


(2018) 


Hazard Area 


(2025) 


Hazard Area 


(2030) 


Flood Damage 


Structures 5,273 2,576 2,595 2,608 


Value of Structures $780,551,000 $381,392,142.64 $412,346,044.76 $435,982,484 


# of People 10,421 5,087 5,123 5,148 


Tropical Cyclone 


Structures 5,273 5,273 5,310 5,337 


Value of Structures $780,551,000 $780,551,000 $843,900,756.20 $892,274,711 


# of People 10,411 10,411 10,484 10,537 
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Housing numbers have generally increased slightly since the last update to the St. Helena Parish Hazard 


Mitigation Plan, although the population has generally decreased throughout the parish.  Initiatives such 


as active floodplain management have regulated the development of flood prone areas to continue 


supporting and encouraging safer communities within St. Helena Parish.  Enforcement of building codes 


for all new development is an additional step taken by the parish in its effort to decrease its vulnerability 


and increase the resiliency of the parish against natural hazards.  While there has been very little 


development that has occurred since the last update in 2015, The development that has occurred has not 


in any knowing way altered the jurisdiction’s vulnerability to natural hazards. 
 


Land Use 
The St. Helena Parish Land Use table is provided on the below.  Residential, commercial, and industrial 


areas account for only 6% of the parish’s land use.  Forest land is the largest category, accounting for 


164,641 acres (63%) of parish land.  At 53,847 acres, wetland areas account for 21% of parish lands, while 


25,261 acres of agricultural areas account for 10% of parish lands.  The parish also consists of 2,258 acres 


of open water areas, accounting for 1% of all parish lands.   
 


Table 2-11: St. Helena Parish Land Use. 


(Source: USGS Land Use Map) 


Land Use Acres Percentage 


Agricultural Land, Cropland, and Pasture 25,261 10% 


Wetlands 53,847 21% 


Forest Land 


(Not including forested wetlands) 
164,641 63% 


Urban/Development 16,048 6% 


Water 2,258 1% 


 


 
Figure 2-6: St. Helena Parish Land Use Map. 


(Source: USGS Land Use Map)  
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Hazard Identification 
Flooding 
A flood is the overflow of water onto land that is usually not inundated.  The National Flood Insurance 


Program defines a flood as: 


 


A general and temporary condition of partial or complete inundation of two or more acres 


of normally dry land area or of two or more properties from overflow of inland or tidal 


waves, unusual and rapid accumulation or runoff of surface waters from any source, 


mudflow, or collapse or subsidence of land along the shore of a lake or similar body of 


water as a result of erosion or undermining caused by waves or currents of water 


exceeding anticipated cyclical levels that result in a flood as defined above. 


 


Factors influencing the type and severity of flooding include natural variables such as precipitation, 


topography, vegetation, soil texture, and seasonality, as well as anthropogenic factors such as 


urbanization (extent of impervious surfaces), land use (agricultural and forestry tend to remove native 


vegetation and accelerate soil erosion), and the presence of flood-control structures such as levees and 


dams. 


 


Excess precipitation, produced from thunderstorms or hurricanes, is often the major initiating condition 


for flooding, and Louisiana can have high rainfall totals at any time of day or year.  During the cooler 


months, slow-moving frontal weather systems produce heavy rainfalls, while the summer and autumn 


seasons produce major precipitation in isolated thunderstorm events (often on warm afternoons) that 


may lead to localized flooding. During these warmer seasons, floods are overwhelmingly of the flash flood 


variety, as opposed to the slower-developing river floods caused by heavy stream flow during the cooler 


months. 


 


In cooler months, particularly in the spring, Louisiana is in peak season for severe thunderstorms. The 


fronts that cause these thunderstorms often stall while passing over the state, occasionally producing 


rainfall totals exceeding ten inches within a period of a few days. Since soil tends to be nearly saturated 


at this time (due to relatively low overall evaporation rates), spring typically becomes the period of 


maximum stream flow across the state. Together, these characteristics increase the potential for high 


water, with low-lying, poorly drained areas being particularly susceptible to flooding during these months. 


 


In Louisiana, six specific types of flooding are of main concern: riverine, flash, ponding, backwater, urban, 


and coastal. 


 


 Riverine flooding occurs along a river or smaller stream.  It is the result of runoff from heavy 


rainfall or intensive snow or ice melt.  The speed with which riverine flood levels rise and fall 


depends not only on the amount of rainfall, but even more on the capacity of the river itself, as 


well as the shape and land cover of its drainage basin.  The smaller the river, the faster that water 


levels rise and fall.  Thus, the Mississippi River levels rise and fall slowly due to its large capacity.  


Generally, elongated and intensely-developed drainage basins will reach faster peak discharges 


and faster falls than circular-shaped and forested basins of the same area. 


 Flash flooding occurs when locally intense precipitation inundates an area in a short amount of 


time, resulting in local stream flow and drainage capacity being overwhelmed. 


 Ponding occurs when concave areas (e.g., parking lots, roads, and clay-lined natural low areas) 


collect water and are unable to drain. 
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 Backwater flooding occurs when water slowly rises from a normally unexpected direction where 


protection has not been provided.  A model example is the flooding that occurred in LaPlace 


during Hurricane Isaac in 2012.  Although the town was protected by a levee on the side facing 


the Mississippi River, floodwaters from Lake Maurepas and Lake Pontchartrain crept into the 


community on the side of town opposite the Mississippi River. 


 Urban flooding is similar to flash flooding but is specific to urbanized areas.  It takes place when 


storm water drainage systems cannot keep pace with heavy precipitation, and water accumulates 


on the surface.  Most urban flooding is caused by slow-moving thunderstorms or torrential 


rainfall. 


 Coastal flooding can appear similar to any of the other flood types, depending on its cause.  It 


occurs when normally dry coastal land is flooded by seawater, but may be caused by direct 


inundation (when the sea level exceeds the elevation of the land), overtopping of a natural or 


artificial barrier, or the breaching of a natural or artificial barrier (i.e., when the barrier is broken 


down by the sea water).  Coastal flooding is typically caused by storm surge, tsunamis, or gradual 


sea level rise. 


 


Historically, in St. Helena Parish, all types except for coastal flooding have been observed.  For purposes 


of this assessment, ponding, flash flood, and urban flooding are considered to be flooding as a result of 


storm water from heavy precipitation thunderstorms  


 


Based on stream gauge levels and precipitation forecasts, the National Weather Service (NWS) posts flood 


statements, watches, and warnings.  The NWS issues the following weather statements with regard to 


flooding: 


 


 Flood Categories 


o Minor Flooding:  Minimal or no property damage, but possibly some public threat. 


o Moderate Flooding:  Some inundation of structures and roads near streams. Some 


evacuations of people and/or transfer of property to higher elevations. 


o Major Flooding:  Extensive inundation of structures and roads.  Significant evacuations of 


people and/or transfer of property to higher elevations. 


o Record Flooding:  Flooding which equals or exceeds the highest stage or discharge at a 


given site during the period of record keeping. 


 


 Flood Warning 


o Issued along larger streams when there is a serious threat to life or property. 


 


 Flood Watch 


o Issued when current and developing hydrometeorological conditions are such that there 


is a threat of flooding, but the occurrence is neither certain nor imminent. 


 


Floods are measured mainly by probability of occurrence. A 10-year flood event, for example, is an event 


of small magnitude (in terms of stream flow or precipitation) but with a relatively high annual probability 


of recurrence (10%). A 100-year flood event is larger in magnitude, but it has a smaller chance of 


recurrence (1%). A 500-year flood is significantly larger than both a 100-year event and a 10-year event, 


but it has a lower probability than both to occur in any given year (0.2%). It is important to understand 


that an X-year flood event does not mean an event of that magnitude occurs only once in X years. Instead, 


it means that on average, we can expect a flood event of that magnitude to occur once every X years. 
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Given that such statistical probability terms are inherently difficult for the general population to 


understand, the Association of State Floodplain Managers (ASFPM) promotes the use of more tangible 


expressions of flood probability. As such, the ASFPM also expresses the 100-year flood event as having a 


25% chance of occurring over the life of a 30-year mortgage. 


 


It is essential to understand that the magnitude of an X-year flood event for a particular area depends on 


the source of flooding and the area’s location. The size of a specific flood event is defined through historic 


data of precipitation, flow, and discharge rates. Consequently, different 100-year flood events can have 


very different impacts. The 100-year flood event in two separate locations have the same likelihood to 


occur, but they do not necessarily have the same magnitude. For example, a 100-year event for the 


Mississippi River means something completely different in terms of discharge values (ft3/s) than for the 


Amite River.  Not only are the magnitudes of 100-year events different between rivers, they can be 


different along any given river. A 100-year event upstream is different from one downstream due to the 


change of river characteristics (volume, discharge, and topography). As a result, the definition of what 


constitutes a 100-year flood event is specific to each location, river, and time, since floodplain and river 


characteristics change over time. Finally, it is important to note that each flood event is unique. Two 


hypothetical events at the same location, given the same magnitude of stream flow, may still produce 


substantially different impacts if there were different antecedent moisture characteristics, different times 


of day of occurrence (which indicates the population’s probable activities at the flood’s onset), or other 


characteristic differences. 


 


The 100-year flood event is of particular significance since it is the regulatory standard that determines 


the obligation (or lack thereof) to purchase flood insurance. Flood insurance premiums are set depending 


on the flood zone, as modeled by National Flood Insurance Program (NFIP) Rate Maps. The NFIP and FEMA 


suggest insurance rates based on Special Flood Hazard Areas (SFHAs), as diagrammed in Figure 2-7. 


 


 
Figure 2-7: Schematic of 100-year Floodplain.  The Special Flood Hazard Area (SFHA) extends to the end 


of the floodway fringe. 


(Source: Nebraska Department of Natural Resources) 
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A SFHA is the land area covered by the floodwaters of the base flood (red line in Figure 2-7), where the 


NFIP’s floodplain management regulations must be enforced and the area where the mandatory purchase 


of flood insurance applies. 


 


Property Damage 


The depth and velocity of flood waters are the major variables in determining property damage.  Flood 


velocity is important because the faster water moves, the more pressure it puts on a structure and the 


more it will erode stream banks and scour the earth around a building’s foundation.  In some situations, 


deep and fast moving waters can push a building off its foundation.  Structural damage can also be caused 


by the weight of standing water (hydrostatic pressure). 


 


Another threat to property from a flood is called “soaking”.  When soaked, many materials change their 


composition or shape.  Wet wood will swell, and if dried too quickly, will crack, split, or warp.  Plywood 


can come apart and gypsum wallboard can deteriorate if it is bumped before it has time to completely 


dry.  The longer these materials are saturated, the more moisture, sediment, and pollutants they absorb. 


 


Soaking can also cause extensive damage to household goods.  Wooden furniture may become warped, 


making it unusable, while other furnishings such as books, carpeting, mattresses, and upholstery usually 


are not salvageable.  Electrical appliances and gasoline engines will flood, making them worthless until 


they are professionally dried and cleaned. 


 


Many buildings that have succumbed to flood waters may look sound and unharmed after a flood, but 


water has the potential to cause severe property damage.  Any structure that experiences a flood should 


be stripped, cleaned, and allowed to dry before being reconstructed.  This can be an extremely expensive 


and time consuming effort. 


 


Repetitive Loss Properties 


Repetitive loss structures are structures covered by a contract for flood insurance made available under 


the NFIP that: 


a. Have incurred flood-related damage on two occasions, in which the cost of the repair, on 


average, equaled or exceeded 25 percent of the market value of the structure at the time of 


each such flood event; and 


b. At the time of the second incidence of flood-related damage, the contract for flood insurance 


contains increased cost of compliance coverage. 


 


Severe repetitive loss (SRL) is defined by the Flood Insurance Reform Act of 2004 and updated in the 


Biggert-Waters Flood Insurance Reform Act of 2012.  For a property to be designated SRL, the following 


criteria must be met: 


a. It is covered under a contract for flood insurance made available under the NFIP; and 


b. It has incurred flood related damage – 


1) For which four or more separate claims payments have been made under flood 


insurance coverage with the amount of each claim exceeding $5,000 and with the 


cumulative amount of such claims payments exceeding $20,000; or 


2) For which at least two separate claims payments have been made under such 


coverage, with the cumulative amount of such claims exceeding the market value of 


the insured structure.  
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Figures regarding repetitive loss structures for St. Helena Parish are provided in the table below: 


 


Table 2-12: Repetitive Loss Structures for St. Helena Parish. 


Jurisdiction 


Number 


of 


Structures 


Residential Commercial Government 
Total 


Claims 


Total 


Claims Paid 


Average 


Claim 


Paid 


St. Helena Parish 


(Unincorporated) 
0 0 0 0 0 $0 $0 


Greensburg 2 2 0 0 4 $27,338 $6,835 


Montpelier 0 0 0 0 0 $0 $0 


Total 2 2 0 0 4 $27,338 $6,835 


 


 


Both repetitive loss structures were geocoded in order to provide an overview of where the repetitive 


loss structures are located throughout the parish.  Figure 2-8 shows the approximate location of the 


structures, while Figure 2-9 shows where the highest concentration of repetitive loss structures are 


located.  Through the repetitive loss map, it is clear the primary concentrated area of repetitive loss 


structures is focused in the incorporated area of Greensburg.  


 


 
Figure 2-8: Repetitive Loss Properties in St. Helena Parish. 
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Figure 2-9: Repetitive Loss Property Densities in St. Helena Parish. 


 
 
National Flood Insurance Program 


Flood insurance statistics indicate that St. Helena Parish has 116 flood insurance policies with the NFIP, 


with total annual premiums of $104,002.  St. Helena Parish and the jurisdictions of Greensburg and 


Montpelier are all participants in the NFIP.  St. Helena Parish and all of its jurisdictions will continue to 


adopt and enforce floodplain management requirements, including regulating new construction Special 


Flood Hazard Areas, and will continue to monitor activities including local requests for new map updates.  


Flood insurance statistics and additional NFIP participation details for St. Helena Parish and its jurisdictions 


is provided in the tables to follow. 


 


Table 2-13: Summary of NFIP Policies for St. Helena Parish. 


 


 


 


 


 


 


 


 


  


Location 
No. of Insured 


Structures 


Total Insurance 


Coverage Value 


Annual Premiums 


Paid 


St. Helena Parish 


(Unincorporated Area) 
108 $30,489,500 $99,460 


Greensburg 5 $1,244,200 $3,376 


Montpelier 3 $595,000 $1,166 


Total 116 $32,328,700 $104,002 
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Table 2-14: Summary of Community Flood Maps for St. Helena Parish. 


 
 
According to the Community Rating System (CRS) list of eligible communities dated April 1, 2021, St. 


Helena Parish and the incorporated areas of Greensburg and Montpelier do not participate in the 


program.   


 
Threat to People 


Just as with property damage, depth and velocity are major factors in determining the threat posed to 


people by flooding.  It takes very little depth or velocity for flood waters to become dangerous.  A car will 


float in less than two feet of moving water, and can be swept downstream into deeper waters, trapping 


passengers within the vehicle.  Victims of floods have often put themselves in perilous situations by 


entering flood waters that they believe to be safe, or by ignoring travel advisories. 


 
Major health concerns are also associated with floods.  Flood waters can transport materials such as dirt, 


oil, animal waste, and chemicals (e.g., farm, lawn, and industrial) that may cause illnesses of various 


degrees when coming in contact with humans.  Flood waters can also infiltrate sewer lines and inundate 


wastewater treatment plants, causing sewage to backup and creating a breeding ground for dangerous 


bacteria.  This infiltration may also cause water supplies to become contaminated and undrinkable. 


 
Flooding in St. Helena Parish 


By definition, flooding is caused when an area receives more water than the drainage system can convey.  


The following is a synopsis of the types of flooding that St. Helena Parish experiences. 


 
Flash Floods: Flash floods are characterized by a rapid rise in water level, high velocity, and large amounts 


of debris.  They are capable of uprooting trees, undermining buildings and bridges, and scouring new 


channels.  Major factors in flash flooding are the high intensity and short duration of rainfall, as well as 


the steepness of watershed and stream gradients. 


 
Local Drainage or High Groundwater Levels: Locally heavy precipitation may produce flooding in areas 


other than delineated floodplains or along recognizable drainage channels.  If local conditions cannot 


accommodate intense precipitation through a combination of infiltration and surface runoff, water may 


accumulate and cause flooding problems. 


 
Backwater Flooding: Backwater flooding is normally associated with riverine flooding and connotes 


minimal velocity.  All low-lying areas are at risk.  A heavy rainfall event coupled with a swollen river, canal, 


bayou, or marsh hinders drainage outflow, causing backwater flooding to the same areas susceptible to 


storm surge. 


 
Riverine Flooding: Riverine flooding, by definition, is river-based.  Most of the riverine flooding problems 


occur when a river crests at flood stage levels, causing extensive flooding in low-lying areas. 


CID 
Community 


Name 


Initial FHBM 


Identified 


Initial FIRM 


Identified 


Current Effective 


Map Date 


Date Joined 


the NFIP 
Tribal 


220161# St. Helena Parish - 9/27/1991 4/2/2013 9/27/1991 No 


220330# Greensburg 2/7/1975 4/1/1980 4/2/2013 4/1/1980 No 


220300# Montpelier 11/12/1976 3/20/1979 4/2/2013 3/20/1979 No 
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Figure 2-10: Elevation throughout St. Helena Parish. 


 


 


The digital elevation model (DEM) in the figure above for St. Helena Parish is instructive in visualizing 


where the low-lying and high-risk areas are for the parish.  Elevations in the parish range from 


approximately 65 feet to over 350 feet.  The highest elevations in the parish are approximately 362 feet 


in the northern portion of the parish.  These higher elevations are located in the northern section of the 


parish while the lower elevations dominate the southern portions of the parish.  The incorporated area of 


Greensburg has an average elevation of approximately 220 feet, while the incorporated area of 


Montpelier has an average elevation of approximately 121 feet. 


 


Location 


St. Helena Parish has experienced significant flooding in its history and can expect more in the future.  St. 


Helena Parish is susceptible to several different types of flooding due to its geographical location, 


including riverine and flash flooding.  Worst-case scenarios for flooding in the unincorporated areas of St. 


Helena Parish and the incorporated areas of Greensburg and Montpelier is four to six feet of flooding.  


The next two pages contain maps that show the areas within each jurisdiction that are at increased risk 


of flooding. 







ST. HELENA PARISH HAZARD MITIGATION PLAN 2-23 


 


 


 
Figure 2-11: St. Helena Parish Areas within the Flood Zones. 


 


 


 
Figure 2-12: Greensburg Areas within the Flood Zones. 
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Figure 2-13: Montpelier Areas within the Flood Zones. 


 
 
Previous Occurrences / Extents 


Historically, there have been five flooding events that have caused significant flooding in St. Helena Parish 


and its jurisdictions between 1990 and 2020.  The next page contains a brief synopsis of the flooding 


events which have occurred since the last St. Helena Parish HMP Update in 2015.  
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Table 2-15: Historical Floods in St. Helena Parish with Locations since the 2015 St. Helena Parish HMP 


Update. 


Date Extents 
Type of 


Flooding 


Estimated 


Damages 
Location 


March 10, 


2016 


An estimated 6 to 10 inches of rain fell 


across the parish flooding 61 homes and 46 


roadways. 


Flash 


Flood 
$600,000 PARISHWIDE 


August 12, 


2016 


Sixteen to 20 inches of rain fell over a two 


day period leading to widespread flash 


flooding in St. Helena Parish.  Sixteen to 


twenty inches of rainfall over a 2 day 


period led to widespread flash flooding in 


St. Helena Parish. As water drained into 


area rivers, rapid rises and record flooding 


occurred along the Amite and Tickfaw 


Rivers. As floodwaters rose, numerous high 


water rescues were necessary across the 


parish. Road closures due to high water 


were common and over 400 homes and 


businesses suffered various degrees of 


damage. A section of Louisiana Highway 10 


near the Coleman Town community was 


overtopped with some of the road washed 


out. In Greensburg, flood waters rose high 


enough to enter the parish hospital. Two 


fatalities are attributed to the flash 


flooding. A 54 year old man drowned when 


his truck was submerged after being swept 


off a road east of Greensburg Friday 


afternoon. A 44 year old woman drowned 


when her vehicle was swept off Hwy 1045 


near Montpelier Friday night. 


Riverine 


and Flash 


Flooding 


$22,600,000 PARISHWIDE 


 


 


Frequency / Probability 


The NCEI Storm Events Database identified five flooding events within the St. Helena Parish planning area 


since 1990.  The table below shows the probability and return frequency for each jurisdiction. 


 


Table 2-16: Annual Flood Probabilities for St. Helena Parish. 


Jurisdiction Annual Probability Return Frequency 


St. Helena Parish (Unincorporated) 17% 1 event every 5 years 


Greensburg 7% 1 event every 12 to 13 years 


Montpelier 7% 1 event every 12 to 13 years 
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Based on historical record, the overall flooding probability for the entire St. Helena Parish Planning area 


is 17% with five events occurring over a 30-year period.   


 
Estimated Potential Losses 


Using the Hazus Flood Model, the 100-year flood scenario, along with the Parish DFIRM, was analyzed to 


determine losses from this worst-case scenario.  Table 2-17 shows the total economic losses that would 


result from this occurrence.  


 
Table 2-17: Estimated Losses in St. Helena Parish from a 100-year Flood Event. 


(Source: Hazus) 


Jurisdiction 
Estimated Total Losses from 100-Year 


Flood Event 


St. Helena Parish (Unincorporated Area) $267,755,000 


Greensburg $3,290,000 


Montpelier $1,751,000 


Total $272,796,000 


 
 
The Hazus Flood model also provides a breakdown for seven primary sectors (Hazus occupancy) 


throughout the parish.  The losses for St. Helena Parish by sector are listed in the following tables: 


 
Table 2-18: Estimated 100-year Flood Losses for St. Helena Parish by Sector. 


(Source: Hazus) 


St. Helena Parish (Unincorporated) 
Estimated Total Losses from 100-Year 


Flood Event 


Agricultural $1,030,000 


Commercial $26,820,000 


Government $4,521,000 


Industrial $1,510,000 


Religious / Non-Profit $4,691,000 


Residential $228,205,000 


Schools $978,000 


Total $267,755,000 
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Table 2-19: Estimated 100-year Flood Losses for Greensburg by Sector. 


(Source: Hazus) 


Greensburg 
Estimated Total Losses from 100-Year 


Flood Event 


Agricultural $0 


Commercial $1,013,000 


Government $124,000 


Industrial $4,000 


Religious / Non-Profit $981,000 


Residential $1,154,000 


Schools $14,000 


Total $3,290,000 


 
 


Table 2-20: Estimated 100-year Flood Losses for Montpelier by Sector. 


(Source: Hazus) 


Montpelier 
Estimated Total Losses from 100-Year 


Flood Event 


Agricultural $0 


Commercial $145,000 


Government $36,000 


Industrial $0 


Religious / Non-Profit $112,000 


Residential $1,458,000 


Schools $0 


Total $1,751,000 


 
 
Threat to People 


The total population within the parish that is susceptible to a flood hazard is shown in the table below: 


 
Table 2-21: Vulnerable Populations Susceptible to a 100-year Flood Event. 


(Source: Hazus) 


Number of People Exposed to Flood Hazards 


Location # in Community # in Hazard Area % in Hazard Area 


St. Helena Parish 


(Unincorporated) 
10,219 5,061 49.5% 


Greensburg 718 316 44% 


Montpelier 266 97 36.5% 


Total 11,203 5,474 48.9% 
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The Hazus flood model was also extrapolated to provide an overview of vulnerable populations 


throughout the jurisdictions in the following tables: 
 


Table 2-22: Vulnerable Populations Susceptible to a 100-year Flood Event in St. Helena Parish. 


(Source: Hazus) 


St. Helena Parish (Unincorporated) 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 5,061 49.5% 


Persons Under 5 Years 377 7.4% 


Persons Under 18 Years 872 17.2% 


Persons 65 Years and Over 714 14.1% 


White 2,274 44.9% 


Minority 2,787 55.1% 


 
 


Table 2-23: Vulnerable Populations Susceptible to a 100-year Flood Event in Greensburg. 


(Source: Hazus) 


Greensburg 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 316 44.0% 


Persons Under 5 Years 22 6.8% 


Persons Under 18 Years 50 15.7% 


Persons 65 Years and Over 66 20.8% 


White 157 49.6% 


Minority 159 50.4% 


 
 


Table 2-24: Vulnerable Populations Susceptible to a 100-year Flood Event in Montpelier. 


(Source: Hazus) 


Montpelier 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 97 36.5% 


Persons Under 5 Years 5 5.6% 


Persons Under 18 Years 18 18.4% 


Persons 65 Years and Over 17 17.7% 


White 44 45.1% 


Minority 53 54.9% 


 
 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality buildings that are susceptible to flooding due 


to proximity within the 100-year floodplain.  
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Thunderstorms 
The term “thunderstorm” is usually used as a catch-all term for several kinds of storms. Here 


“thunderstorm” is defined to include any precipitation event in which thunder is heard or lightning is seen. 


Thunderstorms are often accompanied by heavy rain and strong winds and, depending on conditions, 


occasionally by hail or snow. Thunderstorms form when humid air masses are heated, which causes them 


to become convectively unstable and therefore rise. Upon rising, the air masses’ water vapor condenses 


into liquid water and/or deposits directly into ice when they rise sufficiently to cool to the dew-point 


temperature.  


 


Thunderstorms are classified into four main types (single-cell, multicell, squall line, and supercell), 


depending on the degree of atmospheric instability, the change in wind speed with height (called wind 


shear), and the degree to which the storm’s internal dynamics are coordinated with those of adjacent 


storms. There is no such interaction for single-cell thunderstorms, but there is significant interaction with 


clusters of adjacent thunderstorms in multicell thunderstorms and with a linear “chain” of adjacent storms 


in squall line thunderstorms. Though supercell storms have no significant interactions with other storms, 


they have very well-organized and self-sustaining internal dynamics, which allows them to be the longest-


lived and most severe of all thunderstorms.  


 


The life of a thunderstorm proceeds through three stages: the developing (or cumulus) stage, the mature 


stage, and the dissipation stage.  During the developing stage, the unstable air mass is lifted as an updraft 


into the atmosphere. This sudden lift rapidly cools the moisture in the air mass, releasing latent heat as 


condensation and/or deposition occurs, and warming the surrounding environment, thus making it less 


dense than the surrounding air. This process intensifies the updraft and creates a localized lateral rush of 


air from all directions into the area beneath the thunderstorm to feed continued updrafts. At the mature 


stage, the rising air is accompanied by downdrafts caused by the shear of falling rain (if melted 


completely), or hail, freezing rain, sleet, or snow (if not melted completely). The dissipation stage is 


characterized by the dominating presence of the downdraft as the hot surface that gave the updrafts their 


buoyancy is cooled by precipitation. During the dissipation stage, the moisture in the air mass largely 


empties out. 


 


The Storm Prediction Center in conjunction with the National Weather Service (NWS) have the ability to 


issue advisory messages based on forecasts and observations.  The following are the advisory messages 


that may be issued with definitions of each: 


 


 Severe Thunderstorm Watch:  Issued to alert people to the possibility of a severe  


thunderstorm developing in the area.  Expected time 


frame for these storms is three to six hours. 


 


 Severe Thunderstorm Warning:  Issued when severe thunderstorms are imminent.  This  


warning is highly localized and covers parts of one to 


several counties (parishes). 
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A variety of hazards might be produced by thunderstorms, including lightning, hail, tornadoes or 


waterspouts, flash floods, and high-speed winds called downbursts. Nevertheless, given all of these 


criteria, the National Oceanic and Atmospheric Administration (NOAA) characterizes a thunderstorm as 


severe when it produces one or more of the following: 


 Hail of 1 inch in diameter or larger 


 Wind gusts to 58 mph or greater 


 One or more tornadoes 


 


Tornadoes and flooding hazards have been profiled within this report; therefore, for the purpose of 


thunderstorms, the sub hazards of hail, high winds, and lightning will be profiled. 


 


Thunderstorms occur throughout Louisiana at all times of the year, although the types and severity of 


those storms vary greatly, depending on a wide variety of atmospheric conditions.  Thunderstorms 


generally occur more frequently during the late spring and early summer when extreme variations exist 


between ground surface temperatures and upper atmospheric temperatures.   


 


Hazard Description 


Hailstorms 


Hailstorms are severe thunderstorms in which balls or chunks of ice fall along with rain. Hail develops in 


the upper atmosphere initially as ice crystals that are bounced about by high-velocity updraft winds.  The 


ice crystals grow through deposition of water vapor onto their surface, fall partially to a level in the cloud 


where the temperature exceeds the freezing point, melt partially, get caught in another updraft 


whereupon re-freezing and deposition grows another concentric layer of ice, and fall after developing 


enough weight, sometimes after several trips up and down the cloud.  The size of hailstones varies 


depending on the severity and size of the thunderstorm.  Higher surface temperatures generally mean 


stronger updrafts, which allows more massive hailstones to be supported by updrafts, leaving them 


suspended longer.  This longer time means larger hailstone sizes.  The tables on the next page display the 


TORRO Hailstorm Intensity Scale along with a spectrum of hailstone diameters and their everyday 


equivalents. 
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Table 2-25: TORRO Hailstorm Intensity Scale. 


Intensity Category 
Hail Diameter 


(mm) 


Probable 


Kinetic Energy 
Typical Damage Impacts 


H0 Hard Hail 5 0 - 20 No damage 


H1 
Potentially 


Damaging 
5 - 15 >20 Slight general damage to plant, crops 


H2 Significant 10 - 20 >100 Significant damage to fruit, crops, vegetation 


H3 Severe 20 - 30 >300 


Severe damage to fruit and crops, damage to 


glass and plastic structures, paint and wood 


scored 


H4 Severe 25 - 40 >500 Widespread glass damage, vehicle body work 


H5 Destructive 30 - 50 >800 
Wholesale destruction of glass, damage to 


tiled roofs, significant risk of injuries 


H6 Destructive 40 - 60  
Bodywork of grounded aircraft dented, brick 


walls pitted 


H7 Destructive 50 - 75  Severe roof damage, risk of serious injuries 


H8 Destructive 60 - 90  Severe damage to aircraft bodywork 


H9 
Super 


Hailstorms 
75 - 100  


Extensive structural damage.  Risk of severe 


or even fatal injuries to persons caught in the 


open 


H10 
Super 


Hailstorms 
>100  


Extensive structural damage.  Risk of severe 


or even fatal injuries to persons caught in the 


open 


 


Table 2-26: Spectrum of Hailstone Diameters and their Everyday Description. 


(Source: National Weather Service) 


Spectrum of Hailstone Diameters 


Hail Diameter Size Description 


1/4” Pea 


1/2” Plain M&M 


3/4” Penny 


7/8” Nickle 


1” (severe) Quarter 


1 1/4” Half Dollar 


1 1/2” Ping Pong Ball / Walnut 


1 3/4” Golf Ball 


2” Hen Egg / Lime 


2 1/2" Tennis Ball 


2 3/4" Baseball 


3” Teacup / Large Apple 


4” Softball 


4 1/2" Grapefruit 


4 3/4” – 5” Computer CD-DVD 
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Hailstorms can cause widespread damage to homes and other structures, automobiles, and crops. While 


the damage to individual structures or vehicles is often minor, the cumulative cost to communities, 


especially across large metropolitan areas, can be quite significant. Hailstorms can also be devastating to 


crops. Thus, the severity of hailstorms depends on the size of the hailstones, the length of time the storm 


lasts, and where it occurs. 


 


Hail rarely causes loss of life, although large hailstones can cause bodily injury. 


 


High Winds 


In general, high winds can occur in a number of different ways, within and without thunderstorms. The 


Federal Emergency Management Agency (FEMA) distinguishes these as shown in Table 2-27. 


 


Table 2-27: High Winds Categorized by Source, Frequency, and Duration. 


(Source: Making Critical Facilities Safe from High Wind, FEMA) 


High Winds Categories 


High Wind 


Type 
Description 


Relative 


Frequency in 


Louisiana 


Relative Maximum 


Duration in 


Louisiana 


Straight-line 


Winds 


Wind blowing in straight line; usually 


associated with intense low-pressure area 
High 


Few-minutes – 1 


day 


Downslope 


Winds 


Wind blowing down the slope of a mountain; 


associated with temperature and pressure 


gradients 


N/A N/A 


Thunderstorm 


Winds 


Wind blowing due to thunderstorms, and thus 


associated with temperature and pressure 


gradients 


High (especially 


in the spring 


and summer 


~Few minutes – 


several hours 


Downbursts 


Sudden wind blowing down due to downdraft 


in a thunderstorm; spreads out horizontally at 


the ground, possibly forming horizontal vortex 


rings around the downdraft 


Medium-to-


High (~5% of all 


thunderstorms) 


~15 – 20 minutes 


Northeaster 


(nor’easter) 


Winds 


Wind blowing due to cyclonic storm off the 


east coast of North America; associated with 


temperature and pressure gradients between 


the Atlantic and land 


N/A N/A 


Hurricane 


Winds 


Wind blowing in spirals, converging with 


increasing speed toward eye; associated with 


temperature and pressure gradients between 


the Atlantic and Gulf and land 


Low-to-


Medium 
Several days 


Tornado 


Winds 


Violently rotating column of air from base of a 


thunderstorm to the ground with rapidly 


decreasing winds at greater distances from 


center; associated with extreme temperature 


gradient 


Low-to-


Medium 


Few minutes – few 


hours 
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The only high winds of present concern are thunderstorm winds and downbursts. Straight-line winds are 


common but are a relatively insignificant hazard (on land) compared to other high winds. Downslope 


winds are common in the mountainous areas of the United States but relatively insignificant in Louisiana. 


Nor’easters are cyclonic events that have at most a peripheral effect on Louisiana, and none associated 


with high winds. Winds associated with hurricanes and tornadoes will be considered in their respective 


sections.  


 


Table 2-28 presents the Beaufort Wind Scale, first developed in 1805 by Sir Francis Beaufort, which aids 


in determining relative force and wind speed based on the appearance of wind effects. 


 


Table 2-28: Beaufort Wind Scale. 


(Source: NOAA’s SPC) 


Beaufort Wind Scale 


Force 
Wind 


(MPH) 


WMO 


Classification 
Appearance of Wind Effects on Land 


   Calm, smoke rises vertically 


1 1-3 Light Air Smoke drift indicates wind direction, still wind vanes 


2 4-7 Light Breeze Wind felt on face, leaves rustle, vanes begin to move 


3 8-12 Gentle Breeze Leaves and small twigs constantly moving, light flags extended 


4 13-17 Moderate Breeze Dust, leaves, and loose paper lifted, small tree branches move 


5 18-24 Fresh Breeze Small trees in leaf begin to sway 


6 25-30 Strong Breeze Larger tree branches moving, whistling in wires 


7 31-38 Near Gale Whole trees moving, resistance felt walking against wind 


8 39-46 Gale Twigs breaking off trees, generally impedes progress 


9 47-54 Strong Gale Slight structural damage occurs, slate blows off roofs 


10 55-63 Storm 
Seldom experienced on land, trees broken or uprooted, 


“considerable structural damage” 


11 54-73 Violent Storm  


12 74+ Hurricane  


 


 


Major damage directly caused by thunderstorm winds is relatively rare, while minor damage is common 


and pervasive, and most noticeable when it contributes to power outages.  These power outages can have 


major negative impacts such as increased tendency for traffic accidents, loss of revenue for businesses, 


increased vulnerability to fire, food spoilage, and other losses that might be sustained by a loss of power. 


 


Power outages may pose a health risk for those requiring electric medical equipment and/or air 


conditioning. 


 


Lightning 


Lightning is a natural electrical discharge in the atmosphere that is a by-product of thunderstorms.  Every 


thunderstorm produces lightning.  There are three primary types of lightning: intra-cloud, cloud-to-


ground, and cloud-to-cloud.  Cloud-to-ground lightning has the potential to cause the most damage to 


property and crops, while also posing as a health risk to the populace in the area of the strike. 
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Damage caused by lightning is usually to homes or businesses.  These strikes have the ability to damage 


electrical equipment inside the home or business and can also ignite a fire that could destroy homes or 


crops. 


 


Lightning continues to be one of the top three storm-related killers in the United States per FEMA, but it 


also has the ability to cause negative long-term health effects to the individual that is struck.  The following 


table outlines the lightning activity level that is a measurement of lightning activity. 


 


Table 2-29: Lightning Activity Level (LAL) Grids. 


LAL Cloud and Storm Development 
Lightning 


Strikes/15 Min 


1 No thunderstorms. - 


2 


Cumulus clouds are common but only a few reach the towering cumulus stage.  


A single thunderstorm must be confirmed in the observation area.  The clouds 


produce mainly virga, but light rain will occasionally reach the ground.  


Lightning is very infrequent. 


1-8 


3 


Towering cumulus covers less than two-tenths of the sky.  Thunderstorms are 


few, but two to three must occur within the observation.  Light to moderate 


rain will reach the ground, and lightning is infrequent. 


9-15 


4 


Towering cumulus covers two to three-tenths of the sky.  Thunderstorms are 


scattered and more than three must occur within the observation area.  


Moderate rain is common and lightning is frequent. 


16-25 


5 


Towering cumulus and thunderstorms are numerous.  They cover more than 


three-tenths and occasionally obscure the sky.  Rain is moderate to heavy and 


lightning is frequent. 


>25 


6 Similar to LAL 3 except thunderstorms are dry  


 


 


Hazard Profile 


Hailstorms 


Location 


Hailstorms are a meteorological phenomenon that can occur anywhere.  Therefore, the entire planning 


area for St. Helena Parish and its jurisdictions are equally at risk for hailstorms.  The worst-case scenario 


for hailstorms is hail up to a 1.75” diameter.  


 


Previous Occurrences / Extents 


Historically, there have been 12 hail incidents in St. Helena Parish.  Hailstorm diameters have ranged from 


0.75 inch to 1.75 inches per the National Climatic Data Center since 1990. The most frequently recorded 


hail sizes have been 1.75 inches in diameter.  There have been no significant hailstorm events in St. Helena 


Parish since the 2015 St. Helena Parish HMP update.   


 


Frequency 


Hailstorms occur frequently within St. Helena Parish with an annual chance of occurrence calculated at 


40% based on the records for the past 30 years (1990-2020).  Figure 2-14 displays the density of hail storm 


events in St. Helena Parish, while Figure 2-15 provides an overview of hailstorm size based on location. 
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Figure 2-14: Density of Hailstorms by Diameter from 1950-2020. 


 


 


 
Figure 2-15: Hail Size Probability in Inches for St. Helena Parish. 
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Estimated Potential Losses 


Since 1990, there have been 12 significant hail events that have resulted in property damages according 


to NCEI Storm Events Database.  The total property damages associated with those storms have totaled 


approximately $4,000.  To estimate the potential losses of a hailstorm event on an annual basis, the total 


damages recorded for wind events was divided by the total number of years of available wind data in the 


NCEI Storm Events Database (1990 - 2020).  This provides an annual estimated potential loss of $133 and 


$333 per event.  The following table provides an estimate of potential property losses for St. Helena 


Parish: 


Table 2-30: Estimated Annual Losses for the St. Helena Parish Planning Area Resulting from Hailstorms. 


Estimated Potential Annual Losses from Hailstorms 


Unincorporated Area Greensburg Montpelier 


$122 $9 $3 


 
 
There have been no reported injuries or fatalities as a result of a hail events over the 30-year record. 


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality buildings that are susceptible to hailstorms. 


 


High Winds 


Location 


Because high winds are a meteorological phenomenon that can occur anywhere, the entire planning area 


for St. Helena Parish is equally at risk from high winds.  The worst-case scenario for thunderstorm high 


wind is wind speeds of approximately 69 mph. 


 


Previous Occurrences / Extents 


Historically, there have been 58 thunderstorm high wind events in St. Helena Parish.  High winds have 


ranged from 50 mph to 85 mph per the National Climatic Data Center since 1990. The most frequently 


recorded high wind speed has been 50 mph.  Since the last update, there have been six high wind events 


in St. Helena Parish.  Table 2-31 provides an overview of the high wind speeds which impacted the St. 


Helena Parish Planning area since the 2015 St. Helena Parish HMP update.   


 


Table 2-31: Previous Occurrences for Thunderstorm High Wind Events since the 2015 Hazard Mitigation 


Plan Update. 


(Source: NCEI Storm Events Database) 


Location Date 
Recorded Wind 


Speeds (mph) 


Property 


Damage 


Crop 


Damage 


MONTPELIER April 30, 2017 63 $0 $0 


GREENSBURG April 14, 2018 57 $0 $0 


GEORGEVILLE April 14, 2018 63 $0 $0 


DENNIS MILLS June 8, 2018 80 $75,000 $0 


GREENSBURG November 1, 2018 69 $0 $0 


GEORGEVILLE April 7,2019 85 $25,000 $0 
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Frequency 


High winds are a common occurrence within St. Helena Parish and its jurisdictions with an annual chance 


of occurrence calculated at 100% based on the records for the past 30 years (1990-2020).  Figure 2-16 


displays the thunderstorm wind speed probability for St. Helena Parish and its jurisdictions. 


 


 
Figure 2-16: Thunderstorm High Wind Speed Probability in Miles Per Hour for St. Helena Parish. 


 


Estimated Potential Losses 


Since 1990, there have been 58 significant wind events that have resulted in property damages according 


to NCEI Storm Events Database.  The total property damages associated with those storms have totaled 


approximately $184,350.  To estimate the potential losses of a wind event on an annual basis, the total 


damages recorded for wind events was divided by the total number of years of available wind data in the 


NCEI Storm Events Database (1990 - 2020).  This provides an annual estimated potential loss of $6,145 


and $3,178 per event.  The following table provides an estimate of potential property losses for St. Helena 


Parish: 


Table 2-32: Estimated Annual Losses for the St. Helena Parish Planning Area Resulting from High Winds. 


Estimated Potential Annual Losses from High Winds 


Unincorporated Area Greensburg Montpelier 


$5,605 $394 $146 


 


There have been no injuries or fatalities as a result of a thunderstorm high wind event over the 30-year 


record.   


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality buildings that are susceptible to 


thunderstorm high winds.  
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Lightning 


Location 


Like hail and high winds, lightning is a meteorological phenomenon that can occur anywhere within the 


St. Helena Parish planning area.  The worst-case scenario for lightning events is a lightning activity level 


of 4 which is approximately 16 to 25 lightning strikes every 15 minutes.  


 


Previous Occurrences / Extent 


Historically, there has been no significant lightning events in St. Helena Parish and its jurisdictions between 


the years 1990 and 2020.   


 


Frequency 


Lightning can strike anywhere and is produced by every thunderstorm, so the chance of lightning 


occurring in St. Helena Parish is high.  However, lightning that meets the definition that is used by the 


NCEI Storm Events Database that results in damages to property and injury or death to people is a less 


likely event.  St. Helena Parish experienced no significant lightning events between the years 1990 and 


2020 resulting in a less than 1% annual chance of occurrence.  


 


Estimated Potential Losses 


Since 1990, there have been no significant lightning events that have resulted in property damages, loss 


of life, or injuries according to NCEI Storm Events Database. 


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality building exposure to lightning hazards.  
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Tornadoes 
Tornadoes (also called twisters and cyclones) are rapidly rotating funnels of wind extending between 


storm clouds and the ground.  For their size, tornadoes are the most severe storms, and 70% of the world’s 


reported tornadoes occur within the continental United States, making them one of the most significant 


hazards Americans face.  Tornadoes and waterspouts form during severe weather events, such as 


thunderstorms and hurricanes, when cold air overrides a layer of warm air, causing the warm air to rise 


rapidly, which usually occurs in a counterclockwise direction in the northern hemisphere.  The updraft of 


air in tornadoes always rotates because of wind shear (differing speeds of moving air at various heights), 


and it can rotate in either a clockwise or counterclockwise direction; clockwise rotations (in the northern 


hemisphere) will sustain the system, at least until other forces cause it to die seconds to minutes later. 


 


Since February 1, 2007, the Enhanced Fujita (EF) Scale has been used to classify tornado intensity.  The EF 


Scale classifies tornadoes based on their damage pattern rather than wind speed; wind speed is then 


derived and estimated.  This contrasts with the Saffir-Simpson scale used for hurricane classification, 


which is based on measured wind speed.  Table 2-33 shows the EF scale in comparison with the old Fujita 


(F) Scale, which was used prior to February 1, 2007.  When discussing past tornadoes, the scale used at 


the time of the hazard is used.  Damage and adjustment between scales can be made using the following 


tables. 


 


Table 2-33: Comparison of the Enhanced Fujita (EF) Scale to the Fujita (F) Scale. 


Wind Speed 


(mph) 


Enhanced Fujita Scale 


EF0 EF1 EF2 EF3 EF4 EF5 


65-85 86-110 111-135 136-165 166-200 >200 


Fujita Scale 


F0 F1 F2 F3 F4 F5 


<73 73-112 113-157 158-206 207-260 >261 


 


 


Table 2-34: Fujita and Enhanced Fujita Tornado Damage Scale. 


Scale Typical Damage 


F0/EF0 
Light damage.  Some damage to chimneys; branches broken off trees; shallow-rooted 


trees pushed over; sign boards damaged. 


F1/EF1 
Moderate damage.  Peels surface off roofs; mobile homes pushed off foundations or 


overturned; moving autos blown off roads. 


F2/EF2 
Considerable damage.  Roofs torn off frame houses; mobile homes demolished; boxcars 


overturned; light-object missiles generated; cars lifted off ground. 


F3/EF3 
Severe damage.  Roofs and some walls torn of well-constructed houses; trains 


overturned; most trees in forest uprooted; heavy cars lifted off the ground and thrown. 


F4/EF4 
Devastating damage.  Well-constructed houses leveled; structures with weak 


foundations blown away some distance; cars thrown and large missiles generated. 


F5/EF5 


Incredible damage.  Strong frame houses leveled off foundations and swept away; 


automobile-sized missiles fly through the air in excess of 100 meters (109 yards); trees 


debarked; incredible phenomena will occur. 
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The National Weather Service (NWS) has the ability to issue advisory messages based on forecasts and 


observations.  The following are the advisory messages that may be issued with definitions of each: 


 


 Tornado Watch:  Issued to alert people to the possibility of a tornado  


developing in the area.  A tornado has not been spotted 


but the conditions are favorable for tornadoes to occur. 


 


 Tornado Warning:  Issued when a tornado has been spotted or when  


Doppler radar identifies a distinctive “hook-shaped” area 


within a thunderstorm line. 


 


Structures within the direct path of a tornado vortex are often reduced to rubble.  Structures adjacent to 


the tornado’s path are often severely damaged by high winds flowing into the tornado vortex, known as 


inflow winds.  It is here, adjacent to the tornado’s path, that the building type and construction techniques 


are critical to the structure’s survival.  Although tornadoes strike at random, making all buildings 


vulnerable, mobile homes, homes on crawlspaces, and buildings with large spans are more likely to suffer 


damage. 


 


The major health hazard from tornadoes is physical injury from flying debris or being in a collapsed 


building or mobile home.  Within a building, flying debris or missiles are generally stopped by interior 


walls.  However, if a building has no partitions, any glass, brick, or other debris blown into the interior is 


life threatening.  Following a tornado, damaged buildings are a potential health hazard due to instability, 


electrical system damage, and gas leaks.  Sewage and water lines may also be damaged. 


 


Peak tornado activity in Louisiana occurs during the spring, as it does in the rest of the United States.   


Nearly one-third of observed tornadoes in the United States occur during April.  About half of those in 


Louisiana, including many of the strongest, occur between March and June.  Fall and winter tornadoes are 


less frequent, but the distribution of tornadoes throughout the year is more uniform in Louisiana than in 


locations farther north.   


 


Location 


While there is a significant tornado record in St. Helena Parish with actual locations, tornadoes in general 


are a climatological based hazard and have the same approximate probability of occurring in St. Helena 


Parish as all of its jurisdictions.   Because a tornado has a similar probability of striking anywhere within 


the planning area for St. Helena Parish, all areas in the parish are equally at risk for tornadoes.   


 


Previous Occurrences / Extent 


The NCEI Storm Events Database reports a total of 12 tornadoes or waterspouts occurring within the 


boundaries of St. Helena Parish since 1990 ranging in extent from F0 to F2 under the Fujita Scale and EF0 


to EF1 on the Enhanced Fujita Scale.  St. Helena Parish can expect future tornadoes up to an EF3 under 


the Enhanced Fujita Scale as a worst-case scenario. 


 


The tornado that caused the most damage to property occurred on November 15, 2006.  The F2 tornado 


was responsible for approximately $250,000 in damage when it destroyed a home and a travel trailer near 


the intersection of Louisiana Highways 441 and 1046. Since the 2015 HMP Update, four tornadoes have 


occurred within the boundaries of St. Helena Parish.  Below is a list and brief description of the impact for 


the event. 
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Table 2-35: Historical Tornadoes in St. Helena Parish with Locations since the 2015 Update. 


Date Impacts 
Property 


Damage 
Location Magnitude 


February 23, 


2016 


0.3 mile path with 50 yard length.  A weak 


tornado touched down near Montpelier 


and tracked northeast shifting a mobile 


home off its block piers and damaging the 


roof. It also destroyed a metal shed and 


snapped a few small trees. It lifted near 


Jackson Lane. Maximum wind speed was 


estimated near 85 mph. 


$0 MONTPELIER EF0 


March 31, 


2016 


0.18 mile path with 50 yard length. A 


weak tornado touched down southeast of 


Greensburg, uprooting several large trees 


and snapping large branches and small 


tree trunks. Maximum wind speed was 


estimated at 95 mph with an EF1 scale 


rating. Time of the event was estimated 


from radar.  


$0 GREENSBURG EF1 


April 14, 


2018 


1.64 mile path with 120 yard length. A 


storm survey indicated an EF-0 tornado 


track that began in St. Helena Parish at the 


intersection of Louisiana Highways 441 


and 1048, and moved eastward into 


Tangipahoa Parish. Large pine and oak 


trees were uprooted. Maximum winds 


were estimated at 85 mph.  


$0 
UNINCORPORATED 


AREA 
EF0 


May 19, 


2019 


0.18 mile path with 30 yard path. A NWS 


storm survey found damage consistent 


with an EF-0 tornado in Montpelier. The 


storm touched down just south of 


Louisiana Highway 16 and ripped off the 


majority of the south side roof of Bear 


Creek Western Store. Most of the roof 


was thrown in a field southeast of the 


store. This was a secondary roof on top of 


the building's original roof. There was a 2 


foot space between the roofs and it 


appeared that winds got between the 


two, allowing it to more easily lift the 


recent roof off. This is the reason the 


lower end of the spectrum was used for 


the rating. Some of the metal pieces were 


lofted over a section of dense and large 


trees, landing 200-300 yards downstream. 


A power pole behind the store was 


snapped. The tornado continued east-


$0 GEORGEVILLE EF0 







ST. HELENA PARISH HAZARD MITIGATION PLAN 2-42 


 


 


Date Impacts 
Property 


Damage 
Location Magnitude 


southeast, snapping and uprooting 


multiple trees. One large oak tree fell 


across the middle of a mobile home on 


3rd street, crushing it. The tornado quickly 


lifted thereafter. Estimated peak wind 80 


mph.  


 


 


Frequency / Probability 


Tornadoes occur frequently within St. Helena Parish and its jurisdictions with an annual chance of 


occurrence calculated at 40% based on the records for the past 30 years (1990-2020).  Figure 2-17 displays 


the density of tornado touchdowns in St. Helena Parish and neighboring parishes.   


 


 
Figure 2-17: Location and Density of Tornadoes to Touchdown in St. Helena Parish. 


(Source: NOAA/SPC Severe Weather Database) 
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Estimated Potential Loses 


According to the NCEI Storm Events Database, there have been 12 tornadoes that have caused some level 


of property damage.  The total damage from the actual claims for property is approximately $655,000 


with an average cost of $54,583 per tornado event.  When annualizing the total cost over the 30-year 


record, total annual loses based on tornadoes are estimated to be $21,833.  The following table provides 


an annual estimate of potential losses for St. Helena Parish. 


 
Table 2-36 Estimated Annual Losses for the St. Helena Parish Planning Area Resulting from Tornadoes. 


Estimated Potential Annual Losses from Tornadoes 


Unincorporated Area Greensburg Montpelier 


$19,916 $1,399 $518 


 
 


Table 2-37 presents an analysis of building exposure that are susceptible to tornadoes by general 


occupancy type for St. Helena Parish, along with the percentage of building stock that are mobile homes. 


 
Table 2-37: Building Exposure by General Occupancy Type for Tornadoes in St. Helena Parish. 


(Source: Hazus) 


Building Exposure by General Occupancy Type for Tornadoes ($1,000) 


Residential Commercial Industrial Agricultural Religion Government Education 
Mobile 


Homes (%) 


638,319 72,062 21,830 3,114 24,318 15,029 5,879 35.4% 


 
 
The Parish has suffered through a total of 12 tornado events which have accounted for one fatality and 


no injuries during this 30-year period. 


 
In accessing the overall risk to population, the most vulnerable population throughout the parish are those 


residing in manufacturing housing.  Approximately 35.4% of all housing in St. Helena Parish consists of 


manufactured housing.  The location and density of manufactured houses can be seen on the next page 


in Figure 2-18.  
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Figure 2-18: Location and Approximate Number of Units in Manufactured Housing Locations throughout 


St. Helena Parish. 


 


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality building exposure to tornadoes. 
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Tropical Cyclones 
Tropical cyclones are among the worst hazards Louisiana faces.  These spinning, low-pressure air masses 


draw surface air into their centers and attain strength ranging from weak tropical waves to the most 


intense hurricanes.  Usually, these storms begin as clusters of oceanic thunderstorms off the western 


coast of Africa, moving westward in the trade wind flow.  The spinning of these thunderstorm clusters 


begins because of the formation of low pressure in a perturbation in the westerly motion of the storms 


associated with differential impacts of the Earth’s rotation.  The west-moving, counterclockwise-spinning 


collection of storms, now called a tropical disturbance, may then gather strength as it draws humid air 


toward its low-pressure center.  This results in the formation of a tropical depression (defined when the 


maximum sustained surface wind speed is 38 mph or less), then a Tropical Cyclone (when the maximum 


sustained surface wind ranges from 39 mph to 73 mph), and finally a hurricane (when the maximum 


sustained surface wind speeds exceed 73 mph).  On the next page, the table presents the Saffir-Simpson 


Hurricane Wind Scale, which categorizes tropical cyclones based on sustained winds.  
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Table 2-38: Saffir-Simpson Hurricane Wind Scale 


 


  


Saffir-Simpson Hurricane Wind Scale 


Category 
Sustained 


Winds 
Pressure Types of Damage Due to Winds 


Tropical 


Depression 
<39 mph N/A N/A 


Tropical 


Cyclone 
39-73 mph N/A N/A 


1 74-95 mph >14.2 psi 


Very dangerous winds will produce some damage.  Well-


constructed frame homes could have damage to roof, 


shingles, vinyl siding, and gutters.  Large branches of 


trees will snap and shallow-rooted trees may be toppled, 


especially after the soil becomes waterlogged.  Extensive 


damage to power lines and poles will likely result in 


power outages that could last several days. 


2 96-110 mph 14-14.2 psi 


Extremely dangerous winds will cause extensive damage.  


Well-constructed frame homes could sustain major roof 


and siding damage.  Many shallow-rooted trees will be 


snapped or uprooted, especially after the soil becomes 


waterlogged, and block numerous roads.  Near total 


power loss is expected, with outages that could last from 


several days to weeks. 


3 
111-129 


mph 
13.7 -14 psi 


Devastating damage will occur.  Well-built framed homes 


may incur major damage or removal of roof decking and 


gable ends.  Many trees will be snapped or uprooted, 


especially after the soil becomes waterlogged, blocking 


numerous roads.  Electricity and water may be 


unavailable for several days to weeks after the storm 


passes. 


4 
130-156 


mph 
13.3-13.7 psi 


Catastrophic damage will occur.  Well-built framed 


homes can sustain severe damage with loss of most of 


the roof structure and/or some exterior walls.  Most 


trees will be snapped or uprooted, especially after the 


soil becomes waterlogged, and power poles downed.  


Fallen trees and power poles will isolate residential areas.  


Power outages will last weeks to possibly months.  Most 


of the area will be uninhabitable for weeks or months. 


5 
157 mph or 


higher 
<13.7 psi 


Catastrophic damage will occur.  A high percentage of 


framed homes will be destroyed, with total roof failure 


and wall collapse.  Fallen trees and power poles will 


isolate residential areas.  Power outages will last for 


weeks to possibly months.  Most of the area will be 


uninhabitable for weeks to months. 
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Many associated hazards can occur during a hurricane, including heavy rains, flooding, high winds, and 


tornadoes.  A general rule of thumb in coastal Louisiana is that the number of inches of rainfall to be 


expected from a tropical cyclone is approximately 100 divided by the forward velocity of the storm in 


mph; so a fast-moving storm (20 mph) might be expected to drop five inches of rain while a slow-moving 


(5 mph) storm could produce totals of around 20 inches.  However, no two storms are alike, and such 


generalizations have limited utility for planning purposes.  Hurricane Beulah, which struck Texas in 1967, 


spawned 115 confirmed tornadoes.  In recent years, extensive coastal development has increased the 


storm surge resulting from these storms so much that this has become the greatest natural hazard threat 


to property and loss of life in the state.  Storm surge is a temporary rise in sea level generally caused by 


reduced air pressure and strong onshore winds associated with a storm system near the coast.  Although 


storm surge can technically occur at any time of the year in Louisiana, surges caused by hurricanes can be 


particularly deadly and destructive.  Such storm surge events are often accompanied by large, destructive 


waves (exceeding ten meters in some places) that can inflict a high number of fatalities and economic 


losses.  In 2005, Hurricane Katrina clearly demonstrated the destructive potential of this hazard, as it 


produced the highest modern-day storm surge levels in the State of Louisiana, reaching up to 18.7 feet 


near Alluvial City in St. Bernard Parish.  


 
Property can be damaged by the various forces that accompany a tropical cyclone. High winds can directly 


impact structures in three ways: wind forces, flying debris, and pressure. By itself, the force of the wind 


can knock over trees, break tree limbs, and destroy loose items, such as television antennas and power 


lines.  Many things can be moved by high winds.  As winds increase, so does the pressure against stationary 


objects. Pressure against a wall rises with the square of the wind speed. For some structures, this force is 


enough to cause failure. The potential for damage to structures is increased when debris breaks the 


building “envelope” and allows the wind pressure to impact all surfaces (the building envelope includes 


all surfaces that make up the barrier between the indoors and the outdoors, such as the walls, foundation, 


doors, windows, and roof). Mobile homes and buildings in need of maintenance are most subject to wind 


damage. High winds mean bigger waves. Extended pounding by waves can demolish any poorly or 


improperly designed structures. The waves also erode sand beaches, roads, and foundations. When 


foundations are compromised, the building will collapse. 


 


Nine out of ten deaths during hurricanes are caused by storm surge flooding.  Falling tree limbs and flying 


debris caused by high winds have the ability to cause injury or death.  Downed trees and damaged 


buildings are a potential health hazard due to instability, electrical system damage, broken pipelines, 


chemical releases, and gas leaks. Sewage and water lines may also be damaged. Salt water and fresh water 


intrusions from storm surge send animals, such as snakes, into areas occupied by humans. 


 


Location 


Hurricanes are the single biggest threat to all of South Louisiana.  With any single tropical cyclone event 


having the potential to devastate multiple parishes at once, tropical cyclones are a significant threat to 


the entire St. Helena Parish planning area.  The worst-case scenario for a tropical cyclone event in St. 


Helena Parish is a Category 3 Hurricane.  


  


Previous Occurrences / Extents 


St. Helena Parish has experienced six major tropical cyclone events since 2002.  The table on the next page 


provides a list of tropical cyclones which have impacted St. Helena Parish since 2002. 
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Table 2-39: Historical Tropical Cyclone Events in St. Helena Parish from 2002 – 2019. 


Date Name Storm Type At Time of Impact 


October 2, 2002  Lili Hurricane – Category 1 


August 28, 2005 Katrina Hurricane – Category 3 


September 1, 2008 Gustav Hurricane – Category 1 


September 3, 2011 Lee Tropical Storm 


August 29, 2012 Isaac Hurricane – Category 1 


July 13, 2019 Barry Tropical Storm 


 


 


Since the last St. Helena Parish HMP update in 2015, there has been one tropical cyclone event which has 


directly impacted St. Helena parish and the jurisdictions of Greensburg and Montpelier.   
 


Tropical Storm Barry (2019) 


Hurricane Barry initial developed from a disturbance that moved from Georgia southwest to the northeast 


Gulf of Mexico on July 8-9, 2019.  The weak low pressure system continued to move west-southwest and 


strengthen, and was eventually classified as Tropical Storm Barry on the morning of July 11th, 95 miles 


south-southeast of the mouth of the Mississippi River.  Barry continued to move slowly west then 


northwest and briefly reached hurricane strength on the morning of July 13th before landfall in south-


central Louisiana near Intracoastal City, Louisiana in Vermillion Parish.  Tropical storm force winds reached 


the southeast Louisiana coast by midday on Friday, July 12th and spread slowly northwest reaching the 


Baton Rouge area during the evening of the 12th.  Tropical storm wind impacts had ended across all of 


southeast Louisiana by midday on July 14th.  Tropical storm force winds were primarily measured in gusts 


across southeast Louisiana.  The exception was in Terrebonne and Assumption Parishes, close to the 


landfall location, where sustained tropical storm force winds and frequent gusts caused more significant 


power line and tree damage.  A few tropical storm wind gusts were recorded in the metro New Orleans 


area but were not very impactful.  No hurricane force wind gusts were recorded in southeast Louisiana. 


 


 
Figure 2-19: Hurricane Barry Rain Bands in the Gulf Coast Area. 


(Source: NOAA) 
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Mostly minor to moderate storm surge flooding occurred across coastal southeast Louisiana, including Lake 


Pontchartrain, and a small part of the Mississippi Coast.  Terrebonne Parish had significant storm surge 


flooding in the lower portion of the parish with storm tides of five to eight feet, locally up to nine feet.  


Several local levees were overtopped on the morning of July 13th flooding roads and a few homes.  The 


highest storm tide reading was 9.11 feet NAVD88 at a USGS tide gauge at Caillou Lake near Dulac, Louisiana.   


 


Storm total rainfall was generally between four and eight inches with a maximum rainfall of 8.83 inches 


recorded northeast of Denham Springs, Louisiana in Livingston Parish.  Isolated flash flooding of streets and 


secondary roadways occurred on July 13th in the greater Baton Rouge area, but flash flooding was not 


widespread or significant.  The lower Mississippi River was at unusually high stages from late August with 


the state at the New Orleans Carrolton gauge near 16.5 feet.  The combination of storm surge entering the 


lower Mississippi River with very high river stages prompted concern of potential overtopping of levees 


along the Mississippi River in lower Plaquemines Parish prompting some evacuations of the area. 


 


In St. Helena Parish, no significant impacts were reported.  Estimated storm total rainfall was from twin 


inches in the southeast portion of the parish to four to five inches in a swath along the western edge of 


the parish.  The highest reported storm total rainfall was 4.43 inches near Grangeville at site GVLL1.  


 


The following figure displays the wind zones that affect St. Helena Parish in relation to critical facilities 


throughout the parish.  


 


 
Figure 2-20: Winds Zones for St. Helena Parish in Relation to Critical Facilities 
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Frequency / Probability 


Tropical cyclones are large natural hazard events that regularly impact St. Helena Parish.  The annual 


chance of occurrence for a tropical cyclone is estimated at 36% for St. Helena Parish with six events 


occurring within 17 years (2002 to 2019).  The tropical cyclone season for the Atlantic Basin is from June 


1st through November 30th, with most of the major hurricanes (Saffir-Simpson Categories 3, 4, & 5) 


occurring between the months of August and October.  Based on geographical location alone St. Helena 


Parish and its jurisdictions are highly vulnerable to tropical cyclones.  This area has experienced several 


tropical cyclone events in the past and can expect more in the future.   


 


Estimated Potential Losses 


Using Hazus 100-Year Hurricane Model, the 100-year hurricane scenario was analyzed to determine 


losses from this worst-case scenario.  The following table shows the total economic losses that would 


result from this occurrence.  


 
Table 2-40: Total Estimated Losses for a 100-Year Hurricane Event 


(Source: Hazus) 


Jurisdiction 
Estimated Total Losses from 100-Year 


Hurricane Event 


St. Helena Parish (Unincorporated) $6,652,267 


Greensburg $467,397 


Montpelier $173,158 


Total $7,292,822 


 


 


Total losses from a 100-year hurricane event for St. Helena Parish were compared with the total value of 


assets to determine the ratio of potential damage to total inventory in the table below. 


 


Table 2-41: Ratio of Total Losses to Total Estimated Value of Assets for St. Helena Parish  


(Source: Hazus) 


Jurisdiction 
Estimated Total Losses from 


100-Year Hurricane Event 


Total Estimated 


Value of Assets 


Ratio of Estimated 


Losses to Total Value 


St. Helena Parish 


(Unincorporated) 
$6,652,267 $689,437,000 1.0% 


Greensburg $467,397 $65,965,000 0.7% 


Montpelier $173,158 $25,149,000 0.7% 


 


 


Based on the Hazus Hurricane Model, estimated total losses for St. Helena Parish and its jurisdictions 


ranged from 0.7% to 1% of the total estimated value of all assets.   
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The Hazus Hurricane Model also provides a breakdown for seven primary sectors (Hazus occupancy) 


throughout the parish.  The losses for St. Helena Parish by sector are listed in the table below. 


 
Table 2-42: Estimated Losses in Unincorporated St. Helena Parish for a 100-Year Hurricane Event 


(Source: Hazus) 


St. Helena Parish (Unincorporated) 
Estimated Total Losses from 100-Year 


Hurricane Event 


Agricultural $14,332 


Commercial $192,056 


Government $125,220 


Industrial $21,276 


Religious / Non-Profit $47,725 


Residential $6,247,687 


Schools $3,971 


Total $6,652,267 


 
 


Table 2-43: Estimated Losses in Greensburg for a 100-Year Hurricane Event 


(Source: Hazus) 


Greensburg 
Estimated Total Losses from 100-Year 


Hurricane Event 


Agricultural $0 


Commercial $13,494 


Government $8,798 


Industrial $1,495 


Religious / Non-Profit $3,353 


Residential $438,970 


Schools $279 


Total $467,397 


 
 


Table 2-44: Estimated Losses in Montpelier for a 100-Year Hurricane Event 


(Source: Hazus) 


Montpelier 
Estimated Total Losses from 100-Year 


Hurricane Event 


Agricultural $0 


Commercial $5,372 


Government $3,259 


Industrial $0 


Religious / Non-Profit $1,796 


Residential $162,730 


Schools $0 


Total $173,158 
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Threat to People 


The total population within the parish that is susceptible to a hurricane hazard is shown in the table below: 


 
Table 2-45: Number of People Susceptible to a 100-Year Hurricane Event in St. Helena Parish 


(Source: Hazus) 


Number of People Exposed to Hurricane Hazards 


 Location  # in Community # in Hazard Area % in Hazard Area 


St. Helena Parish 


(Unincorporated) 
10,219 10,219 100% 


Greensburg 718 718 100% 


Montpelier 266 266 100% 


Total 11,203 11,203 100% 


 


 


The Hazus hurricane model was also extrapolated to provide an overview of vulnerable populations 


throughout St. Helena Parish.  These populations are illustrated in the following tables: 


 


Table 2-46: Vulnerable Populations in Unincorporated St. Helena Parish for a 100-Year Hurricane Event 


(Source: Hazus) 


St. Helena Parish (Unincorporated) 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 10,219 100.0% 


Persons Under 5 Years 760 7.4% 


Persons Under 18 Years 1,760 17.2% 


Persons 65 Years and Over 1,441 14.1% 


White 4,591 44.9% 


Minority 5,628 55.1% 


 


 


Table 2-47: Vulnerable Populations in Greensburg for a 100-Year Hurricane Event 


(Source: Hazus) 


Greensburg 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 718 100.0% 


Persons Under 5 Years 49 6.8% 


Persons Under 18 Years 113 15.7% 


Persons 65 Years and Over 149 20.8% 


White 356 49.6% 


Minority 362 50.4% 
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Table 2-48: Vulnerable Populations in Montpelier for a 100-Year Hurricane Event 


(Source: Hazus) 


Montpelier 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 266 100.0% 


Persons Under 5 Years 15 5.6% 


Persons Under 18 Years 49 18.4% 


Persons 65 Years and Over 47 17.7% 


White 120 45.1% 


Minority 146 54.9% 


 


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality buildings that are susceptible to tropical 


cyclones.  
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Wildfires 
A wildfire is combustion in a natural setting, marked by flames or intense heat. Most frequently wildfires 


are ignited by lightning or unintentionally by humans. Fires set purposefully (but lawfully) are referred to 


as controlled fires or burns. There are three different types of wildfires. (1) Ground fires burn primarily in 


the thick layers of organic matter directly on the forest floor and even within the soil. Ground fires destroy 


root networks, peat, and compact litter. These fires spread extremely slowly and can smolder for months. 


(2) Surface fires burn litter and vegetative matter in the underbrush of a forest. (3) Crown fires spread 


rapidly by wind and move quickly by jumping along the tops of trees. There are two types of crown fires—


(a) passive (or dependent) crown fires rely on heat transfer from surface fire, whereas (b) active (or 


independent) crown fires do not require any heat transfer from below. Active crown fires tend to occur 


with greater tree density and drier conditions. A firestorm is a mass, crown fire (also called a running 


crown fire, area fire, or conflagration). They are large, continuous, intense fires that lead to violent 


convection. They are characterized by destructively violent surface in-drafts near and beyond their 


perimeter. Crown fires are the most damaging and most difficult to contain. The intensity of crown fires 


enables the fire to produce its own wind gusts. These so-called fire whirls can move embers ahead of the 


fire front and ignite new fires. Fire whirls are spinning vortex columns of ascending hot air and gases rising 


from the fire. Large fire whirls have the intensity of a small tornado.  


 


The conditions conducive to the occurrence of wildfires are not distributed equally across the United 


States. Wildfires have a much greater likelihood of occurring in the western part of the country. Although 


less frequent than in other areas, wildfires do occur in Louisiana. Wildfire danger can vary greatly season 


to season and is exacerbated by dry weather conditions. Factors that increase susceptibility to wildfires 


are the availability of fuel (e.g., litter and debris), topography (i.e., slope and elevation affect various 


factors like precipitation, fuel amount, and wind exposure), and specific meteorological conditions (e.g., 


low rainfall, high temperatures, low relative humidity, and winds). The potential for wildfire is often 


measured by the Keetch–Byram Drought Index (KBDI), which represents the net effect of 


evapotranspiration and precipitation in producing cumulative moisture deficiency in the soil. The KBDI 


tries to measure the amount of precipitation needed to return soil to its full field capacity, with KBDI 


values ranging from 0 (moist soil) to 800 (severe drought).  


 


According to the State of Louisiana Forestry Division, most forest fires in Louisiana are caused by 


intentional acts (arson) or carelessness and negligence committed by people, exacerbated by human 


confrontation with nature. The wildland–urban interface is the area in which development meets wildland 


vegetation, where both vegetation and the built environment provide fuel for fires. As development near 


wildland settings continues, more people and property are exposed to wildfire danger.  


 


The Southern Group of State Foresters developed the Southern Wildfire Risk Assessment Portal to create 


awareness among the public and government sectors about the threat of wildfires in their areas. The 


Southern Wildfire Assessment Portal allows users to identify areas that are most prone to wildfires. The 


table on the next page summarizes the intensity levels assigned to areas in the Southern Wildfire 


Assessment Portal. 
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Table 2-49: Southern Group of State Foresters Wildfire Risk Assessment Fire Intensity Scale. 


(Source: Southern Wildfire Assessment Portal) 


Fire Intensity 


Level Definition 


1 
Lowest Intensity: Minimal direct wildfire impacts. Location has a minimal chance of 


being directly impacted by a wildfire. 


2 
Low Intensity: Small flames usually less than two feet long; small amount of very short 


range spotting possible. Fires are easy to suppress. 


3 Moderate Intensity: Flames up to eight feet in length; short-range spotting is possible. 


4 
High Intensity: Large flames up to 30 feet in length; short-range spotting common; 


medium range spotting possible. 


5 
Highest Intensity: Very large flames up to 150 feet in length; profuse short-range 


spotting, frequent long-range spotting; strong fire induced winds. 


 


 


Location 


Wildfires impact areas that are populated with forests and grasslands.  The worse-case scenario for St. 


Helena Parish and the jurisdictions of Greensburg and Montpelier is a level 4 on the fire intensity scale.  


The following figures display the areas of wildland-urban interface and intermix in St. Helena Parish and 


its jurisdictions. 


 


 
Figure 2-21: Wildland-Urban Interaction in St. Helena Parish. 
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Figure 2-22: Wildland-Urban Interaction in Greensburg. 


 


 


 
Figure 2-23: Wildland-Urban Interaction in Montpelier.  
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Previous Occurrences / Extents 


The NCEI Storm Events report no wildfire events having occurred within the boundaries of St. Helena 


Parish between the years 1990 and 2020.   


 
Frequency / Probability 


Based on historical records, there have been no significant wildfire events within the boundaries of St. 


Helena Parish and the jurisdictions of Greensburg and Montpelier; therefore, the annual chance of 


occurrence for wildfires is estimated at less than 1%. 


 
Estimated Potential Loses 


According to the NCEI Storm Events database, there have been no wildfire events which have caused 


property damage, crop damage, injuries, or fatalities in St. Helena Parish and its jurisdictions.  In assessing 


overall risk to population, the most vulnerable population throughout the parish consists of those residing 


in areas of wildland-urban interaction. 


 
Using Hazus, along with wildland-urban interaction areas, the following table presents an analysis of total 


building exposure that is located within the wildland-urban interaction areas. 


 
Table 2-50: Total Building Exposure by Wildland-Urban Interaction Areas. 


(Source: Hazus) 


Jurisdiction Estimated Total Building Exposure 


St. Helena Parish (Unincorporated) $364,580,000 


Greensburg $42,942,000 


Montpelier $17,375,000 


Total $424,897,000 


 
 
Hazus also provides a breakdown by jurisdiction for seven primary sectors (Hazus occupancy) throughout 


the parish. Utilizing this information with the wildland-urban interaction areas allows for identifying the 


total exposure by jurisdiction. The total exposure for each jurisdiction by sector is listed in the following 


tables. These sectors are comprised of privately owned structures/facilities, as well as locally, state, and 


federally owned structures/facilities. 


 
Table 2-51: Estimated Exposure for Unincorporated St. Helena Parish by Sector. 


(Source: Hazus) 


St. Helena Parish (Unincorporated) 
Estimated Total Building Exposure by 


Sector 


Agricultural $1,104,000 


Commercial $47,299,000 


Government $5,073,000 


Industrial $12,147,000 


Religious / Non-Profit $11,082,000 


Residential $286,883,000 


Schools $992,000 


Total $364,580,000 
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Table 2-52: Estimated Exposure for Greensburg by Sector. 


(Source: Hazus) 


Greensburg 
Estimated Total Building Exposure by 


Sector 


Agricultural $0 


Commercial $2,467,000 


Government $124,000 


Industrial $107,000 


Religious / Non-Profit $2,395,000 


Residential $37,849,000 


Schools $0 


Total $42,942,000 


 
 


Table 2-53: Estimated Exposure in Montpelier by Sector. 


(Source: Hazus) 


Montpelier 
Estimated Total Building Exposure by 


Sector 


Agricultural $0 


Commercial $113,000 


Government $0 


Industrial $0 


Religious / Non-Profit $326,000 


Residential $16,936,000 


Schools $0 


Total $17,375,000 


 
 
Threat to People 


The total population within the parish that is located within a wildland-urban interaction area is shown in 


the table below: 


 
Table 2-54: Population Located within a Wildland-Urban Interaction Areas. 


(Source: 2010 U.S. Census Data) 


Number of People Located in Wildland-Urban Interaction Areas 


 Location  # in Community # in Hazard Area % in Hazard Area 


St. Helena Parish 


(Unincorporated) 
10,219 3,571 34.9% 


Greensburg 718 517 72.0% 


Montpelier 266 129 48.5% 


Total 11,203 4,217 37.6% 
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The 2010 U.S. Census data was also extrapolated to provide an overview of populations located within 


wildland-urban interaction areas throughout the jurisdictions.  The date is illustrated in the following 


tables: 


 


Table 2-55: Population in Unincorporated St. Helena Parish Located within a Wildland-Urban Interaction 


Area. 


(Source: 2010 Census Data) 


St. Helena Parish (Unincorporated) 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 3,571 34.9% 


Persons Under 5 Years 266 7.4% 


Persons Under 18 Years 615 17.2% 


Persons 65 Years and Over 504 14.1% 


White 1,604 44.9% 


Minority 1,967 55.1% 


 
 


Table 2-56: Population in Greensburg Located within a Wildland-Urban Interaction Area. 


(Source: 2010 Census Data) 


Greensburg 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 517 72.0% 


Persons Under 5 Years 35 6.8% 


Persons Under 18 Years 81 15.7% 


Persons 65 Years and Over 107 20.8% 


White 256 49.6% 


Minority 261 50.4% 


 
 


Table 2-57: Population in Montpelier Located within a Wildland-Urban Interaction Area. 


(Source: 2010 Census Data) 


Montpelier 


Category Total Numbers 
Percentage of People in 


Hazard Area 


Number in Hazard Area 129 48.5% 


Persons Under 5 Years 7 5.6% 


Persons Under 18 Years 24 18.4% 


Persons 65 Years and Over 23 17.7% 


White 58 45.1% 


Minority 71 54.9% 
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Vulnerability 


See Appendix C: Critical Facilities for parish and municipality facilities that could potentially be exposed to 


a wildfire hazard. Buildings were determined based on whether or not they fall within the wildfire-urban 


interface and/or intermix. 
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Winter Weather 
For Louisiana and other parts of the southeastern United States, a severe winter storm occurs when humid 


air from the Gulf of Mexico meets a cold air mass from the north. Once the cold air mass crosses Louisiana, 


and the temperature drops, precipitation may fall in the form of snow or sleet. If the ground temperature 


is cold enough but air temperature is above freezing, rain can freeze instantly on contact with the surface, 


causing massive ice storms.   


  


The winter storm events that affect the state of Louisiana are ice storms, freezes, and snow events.  Of 


the winter storm types listed above, ice storms are the most dangerous. Ice storms occur during a 


precipitation event when warm air aloft exceeds 32 °F, while the surface remains below the freezing point. 


Ice will form on all surfaces when precipitation originating as rain or drizzle contacts physical structures. 


These ice storms are usually accompanied by freezing temperatures and occasionally snow.   


  


Winter storms can be accompanied by strong winds, creating blizzard conditions with blinding, wind 


driven snow, severe drifting, and dangerous wind chill. These types of conditions are very rare in 


Louisiana, even in north Louisiana, but ice storms are more common. The climatic line between snow and 


rain often stalls over north Louisiana, creating ideal conditions for ice accumulation.   


  


In a typical winter storm event, homes and buildings are damaged by ice accumulation, either directly by 


the weight of the ice on the roofs or by trees and/or limbs falling on buildings. While it is not very 


prevalent, this type of damage can occur in Louisiana, particularly in north Louisiana. Effects of winter 


weather more likely to occur in Louisiana, especially southern Louisiana, include extreme temperatures 


which can cause waterlines to freeze and sewer lines to rupture.  This is especially true with elevated 


or mobile homes, since cold air is able to access more of the building’s infrastructure. Winter storms can 


also have a devastating effect on agriculture, particularly on crops (like citrus) that are dependent on 


warm weather. Long exposures to low temperatures can kill many kinds of crops, and ice storms can weigh 


down branches and fruit.   


  


Winter storms are not only a direct threat to human health through conditions like frostbite and 


hypothermia, but they are also an indirect threat to human health due to vehicle accidents and loss of 


power and heat, which can be disrupted for days. However, these impacts are rarely seen in Louisiana. As 


people use space heaters and fireplaces to stay warm, the risk of household fires and carbon monoxide 


poisoning increases.   


  


Winter storm events occur throughout Louisiana usually during the colder calendar months of December, 


January, and February. Severe weather events do not occur with the same frequency across all parts of 


Louisiana. The northern quarter of Louisiana has historically experienced the most severe winter events 


between 1987 and 2012. The central, and to an even greater extent the southern parts of the state, such 


as Ascension Parish, have experienced the fewest severe winter events.  The following table shows the 


Sperry-Piltz Ice Accumulation Index which is utilized to predict the potential damage to overhead utility 


systems from freezing rain and ice storms.  
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Table 2-58: Sperry-Piltz Ice Accumulation Index  


Ice Damage 


Index  
Damage and Impact Descriptions  


0  
Minimal risk of damage to exposed utility systems; no alerts or 


advisories needed for crews, few outages.  


1  


Some isolated or localized utility interruptions are possible, 


typically lasting only a few hours.  Roads and bridges may 


become slick and hazardous.  


2  


Scattered utility interruptions expected, typically lasting 12 to 


24 hours.  Roads and travel conditions may be extremely 


hazardous due to ice accumulation.  


3  


Numerous utility interruptions with some damage to main 


feeder lines and equipment expected.  Tree limb damage is 


excessive.  Outages lasting 1 – 5 days.  


4  


Prolonged and widespread utility interruptions with extensive 


damage to main distribution feeder lines and some high 


voltage transmission lines/structure.  Outages lasting 5 – 10 


days.  


5  


Catastrophic damage to entire exposed utility systems, 


including both distribution and transmission 


networks.  Outages could last several weeks in some 


areas.  Shelters needed.  


 


 


Location 


Because a winter storm is a climatological based hazard and has the same probability of occurring in St. 


Helena Parish as all of the adjacent parishes, the entire planning area for St. Helena Parish is equally at 


risk for winter storms.  


 


Previous Occurrences / Extents 


The NCEI Storm Events Database reports three winter weather events wildfire events occurring within the 


boundaries of St. Helena Parish between the years 1990 and 2020.  Since the last St. Helena Parish HMP 


Update in 2015, there have been no significant winter weather events.  


 


Frequency / Probability 


Based on historical records, there have been three significant winter weather events within the 


boundaries of St. Helena Parish and the jurisdictions of Greensburg and Montpelier; therefore, the annual 


chance of occurrence for winter weather is estimated at 10%. 


 


Estimated Potential Loses 


Since 1990, there have been three winter weather events that have resulted in property damages 


according to NCEI Storm Events Database.  The total property damages associated with those storms have 


totaled approximately $1,000.  To estimate the potential losses of a winter weather event on an annual 


basis, the total damages recorded for winter weather was divided by the total number of years of available 


winter weather in the NCEI Storm Events Database (1990 - 2020).  This provides an annual estimated 


potential loss of $33 and $333 per event. 
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The following table provides an estimate of potential property losses for St. Helena Parish: 


Table 2-59: Estimated Annual Losses for the St. Helena Parish Planning Area Resulting from Winter 


Weather. 


Estimated Potential Annual Losses from Winter Weather 


Unincorporated Area Greensburg Montpelier 


$30 $2 $1 


 
 
There have been no reported injuries or fatalities as a result of winter weather over the 30-year record.   


 


Vulnerability 


See Appendix C: Critical Facilities for parish and municipality building exposure to winter weather. 
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3. Capability Assessment 
 


This section summarizes the results of efforts by each jurisdiction and other agency to develop policies, 


programs, and activities that directly or indirectly support hazard mitigation.  It also provides information 


on resources and gaps in the parish’s infrastructure, as well as relevant changes in its law since the last 


plan update, in order to suggest a mitigation strategy. 


 


Through this assessment, St Helena Parish and the incorporated jurisdictions are able to identify strengths 


that could be used to reduce losses and reduce risk throughout the communities.  It also identifies areas 


where mitigation actions might be used to supplement current capabilities and create a more resilient 


community before, during, and after a hazard event. 


 


Policies, Plans and Programs 
These capabilities are unique to the parish and jurisdictions, including planning, regulatory, 


administrative, technical, financial, and education and outreach resources.  There are a number of 


mitigation-specific acts, plans, executive orders, and policies that lay out specific goals, objectives, and 


policy statements which already support or could support pre- and post-disaster hazard mitigation.  Many 


of the ongoing plans and policies hold significant promise for hazard mitigation, and take an integrated 


and strategic look holistically at hazard mitigation in the St Helena Parish planning area to propose ways 


to continually improve it.  These tools are valuable instruments in pre- and post-disaster mitigation as 


they facilitate the implementation of mitigation activities through the current legal and regulatory 


framework. Examples of existing documents include the following: 


Table 3-1: Planning and Regulatory Capabilities 
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All jurisdictions within the St Helena Parish planning area will work to expand their capabilities by adding 


to these plans, as well as work to create new plans that will address a long-term recovery and resiliency 


framework.  In instances where there are no existing plans, there will be a concerted effort to explore 


opportunities to create new plans that will address long-term recovery and resiliency framework as parish 


and local resources allow. 


 


Building Codes, Permitting, Land Use Planning and Ordinances 
The St Helena Parish Police Jury provides oversight for building permits and codes, land use planning, and 


all parish ordinances.  


 


As of the 2021 update, St Helena Parish and the incorporated communities ensure that all adopted 


building codes are enforced and in compliance relating to the construction of any structure within the 


boundaries of the parish.  Building permits are required prior to beginning any type of construction or 


renovation projects, installation of electrical wiring, plumbing or gas piping, moving 


manufactured/modular or portable buildings, and reroofing or demolitions.  


 


The St Helena Parish Police Jury is also responsible for enforcing the parish ordinances related to health 


and safety, property maintenance standards, and condemnation of unsafe structures. 


 


The St Helena Parish Police Jury meets regularly to consider any proposed ordinance changes, and to take 


final actions on proposed changes.  


 


While local capabilities for mitigation can vary from community to community, the jurisdictions within the 


St Helena Parish planning area as a whole have a system in place to coordinate and share these capabilities 


through the OHSEP and through this Parish Hazard Mitigation Plan.  


 


Some programs and policies, such as the above described, might use complementary tools to achieve a 


common end, but fail to coordinate with or support each other.  Thus, coordination among local mitigation 


policies and programs is essential to hazard mitigation. 


 


Administration, Technical, and Financial 
The jurisdictions within the St Helena Parish planning area have administrative and technical capabilities 


in place that may be utilized in reducing hazard impacts or implementing hazard mitigation activities.  Such 


capabilities include staff, skillset, and tools available in the community that may be accessed to implement 


mitigation activities and to effectively coordinate resources. The ability to access and coordinate these 


resources is also important.  The table on the following page shows examples of resources in place. 
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Table 3-2: Administration and Technical Capabilities 


 
 


 


Financial capabilities are the resources that St Helena Parish and its incorporated jurisdictions have access 


to or are eligible to use in order to fund mitigation actions.  Costs associated with implementing the 


actions identified by the parish may vary from little to no cost actions, such as outreach efforts, or 


substantial action costs such acquisition of flood prone properties. 


 


The following financial resources are available to fund mitigation actions in the St Helena Parish planning 


area: 


Table 3-3: Financial Capabilities 
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Education and Outreach 
A key element in hazard mitigation is promoting a safer, more disaster resilient community through 


education and outreach activities and/or programs.  Successful outreach programs provide data and 


information that improves overall quality and accuracy of important information for citizens to feel better 


prepared and educated with mitigation activities.  These programs enable the individual communities and 


the parish as a whole to maximize opportunities for implementation of activities through greater 


acceptance and consensus of the community.  


 


The jurisdictions within the St Helena Parish planning area have existing education and outreach programs 


to implement mitigation activities, as well as communicate risk and hazard related information to its 


communities.  Specifically, focusing on advising repetitive loss property owners of ways they can reduce 


their exposure to damage by repetitive flooding remains a priority for the entire parish. The existing 


programs are as follows: 


 


Table 3-4: Education and Outreach Capabilities 


 
 


 


As reflected with above existing regulatory mechanisms, programs and resources within the parish, the 


jurisdictions within the St Helena Parish planning area remain committed to expanding and improving on 


the existing capabilities within the parish.  Communities will work together along with St Helena Parish 


toward increased participation in funding opportunities and available mitigation programs.  Should 


funding become available, the hiring of additional personnel to dedicate to hazard mitigation initiatives 


and programs, as well as increasing ordinances within the parish, will enhance and expand overall risk 


reduction for the entirety of St Helena Parish. 


 


Flood Insurance and Community Rating System 
Participation in the CRS strengthens local capabilities by lowering flood insurance premiums for 


jurisdictions that exceed NFIP minimum requirements.  As noted in the CRS Eligible Communities List 


effective April 1, 2021, St Helena Parish, the Town of Greensburg, and the Village of Montpelier do not 


participate in the program.  


 


The Federal Emergency Management Agency’s National Flood Insurance Program (NFIP) administers the 


Community Rating System (CRS).  Under the CRS, flood insurance premiums for properties in participating 
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communities are reduced to reflect the flood protection activities that are being implemented.  This 


program can have a major influence on the design and implementation of flood mitigation activities, so a 


brief summary is provided here. 


 


A community receives a CRS classification based upon the credit points it receives for its activities.  It can 


undertake any mix of activities that reduce flood losses through better mapping, regulations, public 


information, flood damage reduction and/or flood warning and preparedness programs.  There are ten 


CRS classes: Class 1 requires the most credit points and gives the largest premium reduction; Class 10 


receives no premium reduction (see Figure 3-1).  A community that does not apply for the CRS or that 


does not obtain the minimum number of credit points is a class 10 community. 


 


As of April 2021, 352 communities in 


the State of Louisiana participate in the 


Federal Emergency Management 


Agency’s National Flood Insurance 


Program (NFIP).  Of these communities, 


46 (or 13%) participate in the 


Community Rating System (CRS).  


Jefferson Parish leads the state with a 


rating of Class 5, followed by three cities 


with a rating of Class 6: the Cities of 


Gretna and Kenner in Jefferson Parish 


and the City of Mandeville in St. 


Tammany Parish.  Of the top fifty Louisiana communities, in terms of total flood insurance policies held 


by residents, 27 participate in the CRS.  The remaining 23 communities present an outreach opportunity 


for encouraging participation in the CRS.  


 


The CRS provides an incentive not just to start new mitigation programs, but to keep them going.  There 


are two requirements that “encourage” a community to implement flood mitigation activities.  Once the 


parish has obtained a CRS rating and is a participant, the parish will receive CRS credit for this plan when 


it is adopted.  To retain that credit, though, the parish must submit an evaluation report on progress 


toward implementing this plan to FEMA by October 1 of each year.  That report must be made available 


to the media and the public.  Second, the parish must annually recertify to FEMA that it is continuing to 


implement its CRS credited activities.  Failure to maintain the same level of involvement in flood 


protection can result in a loss of CRS credit points and a resulting increase in flood insurance rates to 


residents. 


 


In 20111, the National Flood Insurance Program (NFIP) completed a comprehensive review of the 


Community Rating System (CRS) that resulted in the release of a new CRS Coordinator’s Manual.  The 


changes to the 2013 CRS Coordinator’s Manual are the result of a multi-year program evaluation that 


included input from a broad group of contributors to evaluate the CRS and refine the program to meet its 


stated goals.  The changes helped to drive new achievements in the following six core flood loss reduction 


areas important to the NFIP: (1) reduce liabilities to the NFIP Fund; (2) improve disaster resiliency and 


sustainability of communities; (3) integrate a Whole Community approach to addressing emergency 


management; (4) promote natural and beneficial functions of floodplains; (5) increase understanding of 


risk, and; (6) strengthen adoption and enforcement of disaster-resistant building codes. 


                                                           
1 https://www.fema.gov/national-flood-insurance-program-community-rating-system 


Figure 3-1: CRS Discounts by Class 
(Source: FEMA) 
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Since the revision of the 2013 Coordinator’s Manual, FEMA released the 2017 CRS Coordinator’s Manual 


which continued the evolution of the CRS program and its mission to reward communities that prioritize 


mindful floodplain regulations.  As with the 2013 manual, the changes made in the 2017 manual impact 


each CRS community differently.  Some communities see an increase in the points they receive since 


points for certain activities have increased (e.g., Activity 420 Open Space Preservation).  Other 


communities receive fewer points for certain activities (e.g., Activity 320 Map Information Service).  It is 


likely that some communities with marginal CRS Class 9 programs have to identify new CRS credits in order 


to remain in the CRS class.  Most notably, as it relates to this hazard mitigation plan, more credit was made 


available for Activity 410 Floodplain Mapping.   


 


Typically, CRS communities do not request credit for all the activities they are currently implementing 


unless it would earn enough credit to advance the community to a higher CRS Class.  A community that 


finds itself losing CRS credit with the 2017 manual could likely identify activities deserving credit they had 


not previously received.  Due to the changes in both activities and CRS points, community CRS 


coordinators should speak with their ISO/CRS Specialist to understand how the 2017 manual will impact 


their community and when. 


 


In addition to the direct financial reward for participating in the Community Rating System, there are many 


other reasons to participate in the CRS.  As FEMA staff often say, “If you are only interested in saving 


premium dollars, you’re in the CRS for the wrong reason.” 


 


The other benefits that are more difficult to measure in dollars include: 


1. The activities credited by the CRS provide direct benefits to residents, including: 


– Enhanced public safety 


– A reduction in damage to property and public infrastructure 


– Avoidance of economic disruption and losses 


– Reduction of human suffering 


– Protection of the environment 


 


2. A community’s flood programs will be better organized and more formal.  Ad hoc activities, such as 


responding to drainage complaints rather than an inspection program, will be conducted on a sounder, 


more equitable basis. 


 


3. A community can evaluate the effectiveness of its flood program against a nationally recognized 


benchmark. 


 


4. Technical assistance in designing and implementing a number of activities is available at no charge from 


the Insurance Services Office. 


 


5. The public information activities will build a knowledgeable constituency interested in supporting and 


improving flood protection measures. 


 


6. A community would have an added incentive to maintain its flood programs over the years.  The fact 


that its CRS status could be affected by the elimination of a flood related activity or a weakening of the 


regulatory requirements for new developments would be taken into account by the governing board 


when considering such actions. 
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7. Every time residents pay their insurance premiums, they are reminded that the community is working 


to protect them from flood losses, even during dry years.  


 


NFIP Worksheets 
Parish NFIP worksheets can be found in Appendix E: State Required Worksheets. 
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4. Mitigation Strategy 
 


Introduction 
The Hazard Mitigation Strategy for St Helena Parish and its incorporated communities have a common 


guiding principle and is the demonstration of the parish’s commitment to reduce risks from hazards.  


The strategy also serves as a guide for parish and local decision makers as they commit resources to 


reducing the effects of hazards.   


 


Officials from all jurisdictions within the planning area confirmed the goals, objectives, actions and 


projects over the period of the hazard mitigation plan update process.  The mitigation actions and 


projects in this 2021 HMP update are a product of analysis and review of the St Helena Parish Hazard 


Mitigation Plan Steering Committee under the coordination of the St Helena Parish Office of Homeland 


Security and Emergency Preparedness.  The committee was presented a list of projects and actions, 


new and from the 2015 plan, for review from January 2021 – April 2021.   


 


An online public opinion survey of St Helena Parish residents was conducted between December 2020 


and May 2021.  The survey was designed to capture public perceptions and opinions regarding natural 


hazards in the St Helena Parish planning area.  In addition, the survey sought to collect information 


regarding the methods and techniques preferred by the respondents for reducing the risks and losses 


associated with local hazards. 


 


This activity was created in an effort to confirm that the goals and action items developed by the St. 


Helena Parish Hazard Mitigation Plan Steering Committee are representative of the outlook of the 


community at large.  However, because there were no responses to the survey, this public feedback 


could not be incorporated into the plan.  The full St. Helena Parish survey can be found at the following 


link: 


https://www.surveymonkey.com/r/StHelenaHM2020 


 


Goals 
The goals represent the guidelines that the parish and its communities want to achieve with this plan 


update. To help implement the strategy and adhere to the mission of the Hazard Mitigation Plan, the 


preceding section of the plan update was focused on identifying and quantifying the risks faced by the 


residents and property owners in St Helena Parish from natural and manmade hazards.  By articulating 


goals and objectives based on the previous plans, the risk assessment results, and intending to address 


those results, this section sets the stage for identifying, evaluating, and prioritizing feasible, cost effective, 


and environmentally sound actions to be promoted at the parish and municipal level – and to be 


undertaken by the state for its own property and assets.  By doing so, St Helena Parish can make progress 


toward reducing identified risks. 


 


For the purposes of this plan update, goals and action items are defined as follows: 


 Goals are general guidelines that explain what the parish wants to achieve.  Goals are expressed 


as broad policy statements representing desired long-term results. 


 Action Items are the specific steps (projects, policies, and programs) that advance a given goal.  


They are highly focused, specific, and measurable. 


 



https://www.surveymonkey.com/r/StHelenaHM2020
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The current goals of the St Helena Parish Hazard Mitigation Plan Update Steering Committee represent 


long-term commitments by the parish.  After assessing these goals, the committee decided that the 


current remain valid.   


 


The goals are as follows: 


Goal 1: Identify and pursue preventative measures that will reduce future damages from 


hazards. 


Goal 2:  Enhance public awareness and understanding of disaster preparedness. 


Goal 3: Reduce repetitive flood losses in the parish. 


Goal 4: Facilitate sound development in the parish to reduce or eliminate the potential impact 


of hazards. 


The Mitigation Action Plan focuses on actions to be taken by St Helena Parish and its communities.  All of 


the activities in the Mitigation Action Plan will be focused on helping the parish and its communities in 


developing and funding projects that are not only cost effective but also meet the other DMA 2000 criteria 


of environmental compatibility and technical feasibility. 


 


The Hazard Mitigation Plan Steering Committee reviewed and evaluated the potential action and project 


lists in which consideration was given to a variety of factors.  Such factors include determining a project’s 


eligibility for federal mitigation grants as well as its ability to be funded.  This process required evaluation 


of each project’s engineering feasibility, cost effectiveness, and environmental and cultural factors. 


 


2021 Mitigation Actions and Update on Previous Plan Actions 
The St Helena Parish Hazard Mitigation Plan Steering Committee identified new actions that would reduce 


and/or prevent future damage within the St Helena Parish planning area.  In that effort, the committee 


focused on a comprehensive range of specific mitigation actions.  These actions were identified in 


thorough fashion by the consultant team and the committee by way of frequent and open 


communications and meetings held throughout the planning process.  The addition of these new actions, 


coupled with any ongoing and/or carried over projects from their previous update, provide St Helena 


Parish with a solid mitigation strategy through which risk and losses will be reduced throughout the parish 


and its communities.   


 


As outlined in the Local Mitigation Planning Handbook the following are eligible types of mitigation 


actions: 


 Local Plans and Regulations – These actions include government authorities, policies, or 


codes that influence the way land and buildings are developed and built. 


 Structure and Infrastructure Projects – These actions involve modifying existing structures 


and infrastructure to protect them from a hazard or remove them from a hazard area, and 


also includes projects to construct manmade structures to reduce the impact of hazards. 


 Natural System Protection – These actions minimize the damage and losses and also preserve 


or restore the functions of natural systems. 


 Education and Awareness Programs – These actions inform and educate citizens, elected 


officials, and property owners about hazards and potential ways to mitigate them. 
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Status updates for actions included in the previous plan can be found on the following pages. Additionally, 


new mitigation actions agreed upon by the parish and its jurisdictions are included.  


 


St Helena Parish Mitigation Actions 
Previous Action Update 


St. Helena Parish - Unincorporated 


Action Description 
Funding 


Source 
Timeframe 


Responsible 


Agency 
Hazard Goal Status 


SH1: Hardening 


of Critical 


Facilities Building 


Consider mitigation 


measures that will 


enhance the performance 


of new buildings, 


expansions, or 


infrastructure during high 


wind and flood events, as 


these projects are 


proposed.  This may 


include hardening 


structures, installing 


hurricane clips, or 


elevating utilities for 


communications facilities, 


critical infrastructure, and 


medical facilities. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms 


- High Wind, 


Hail, Lightning 


1, 4 


Not 


Started - 


Carried 


Over 


SH2: Drainage 


Projects 


Improve drainage by 


implementing localized 


interior drainage projects 


such as: adding new 


drainage pumps, enlarging 


culverts, lining canals with 


concrete, replacing/ 


improving any 


substandard bridges, 


berms, retention ponds, 


and other drainage 


projects where necessary. 


Parish/ 


Grant 


Funding 


January, 


2017 


St. Helena 


Parish 


Engineer/Publ


ic Works 


Tropical 


Cyclones, 


Flooding 


1, 3, 4 Ongoing 


SH3: 


Construction of 


emergency 


shelters 


Provide shelter to local 


residents by constructing 


new emergency shelters 


in the parish 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Planning and 


Zoning 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms 


- High Wind 


1, 4 


Not 


Started - 


Carried 


Over 


SH4: Road and 


infrastructure 


improvements 


Implement mitigation 


measures that will 


alleviate road erosion 


within the parish. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 4 Ongoing 
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SH5: Mitigation 


Outreach and 


Education 


Provide brochures and 


other publications 


through media, mail, 


libraries, Post Offices, 


and/or the Internet; 


Sponsor a "Multi-Hazard 


Awareness Week"; 


Distribute public 


awareness information 


and potential mitigation 


measures using the local 


newspaper, utility bill 


inserts, inserts in the 


phone book, and parish 


hazards awareness 


website, and an 


educational program for 


school age children or 


"how to" classes in 


retrofitting by local 


merchants; create public 


education programs for 


self-protection mitigation 


procedures for homes and 


businesses; 


Parish/ 


Grant 


Funding 


12.31.2017 


St. Helena 


Parish 


Emergency 


Manager 


Flooding, 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms 


- High Wind, 


Hail, Lightning 


2 Ongoing 


SH6: Elevation 


Projects 


Pursue elevation projects 


for severe repetitive loss 


properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 


Not 


Started - 


Carried 


Over 


SH7: Acquisition 


Projects 


Pursue acquisition 


projects for severe 


repetitive loss properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 


Not 


Started - 


Carried 


Over 


SH8: 


Floodproofing 


Projects 


Floodproofing/pilot 


reconstruction projects 


and structural solutions to 


flooding using available 


grant funding for the 


repetitive loss structures.  


Annually review and 


correct the Repetitive 


Loss List by submitting 


correction worksheets to 


FEMA 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 


Not 


Started - 


Carried 


Over 


SH9: 


Communication 


System 


Implementation 


Implement a public 


notification system, such 


as sirens or a call down 


system with a backup 


communication system. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager 


Flooding, 


Tornadoes, 


Tropical 


Cyclones 


2, 4 


Not 


Started - 


Carried 


Over 
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SH10: Upgrade of 


current 


communication 


infrastructure 


and equipment 


Improve both 


technological and 


administrative 


communication 


capabilities among fire, 


police, 911, and other 


state and local emergency 


operations through 


improved planning and 


the upgrading of 


communication 


infrastructure and 


equipment. 


Parish/ 


Grant 


Funding 


Ongoing as 


funds are 


made 


available 


St. Helena 


Parish 


Emergency 


Manager 


Flooding, 


Tornadoes, 


Tropical 


Cyclones 


2, 4 


Not 


Started - 


Carried 


Over 


SH11: CRS 


Participation 


Participate in the 


"Community Rating 


system (CRS)" of the NFIP.  


Inform the public about 


the CRS program and the 


fact that it could result in 


a discount in Flood 


Insurance Premiums.  


Review the existing 


floodplain ordinance and 


see how it could be 


augmented to increase 


CRS potential and further 


reduce the flood 


insurance premiums. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 


Not 


Started - 


Carried 


Over 


SH12: Flood 


regulation of 


future 


development  


Develop and pass 


ordinances to help 


regulate new 


development in the 


Parish, such as requiring 


proper drainage with 


adequate sloping; 


stormwater retention 


ponds; dikes; levees and 


floodwalls if appropriate, 


and requiring freeboard 


above the Base Flood 


Elevation (BFE) in flood 


prone areas.  Encourage 


new subdivision 


developments to install 


underground utilities, 


which would help reduce 


the chances of power 


outages; Develop and 


pass building regulations 


that will require 


adequately sized water 


distribution lines and fire 


hydrants. 


Police Jury 


As funds are 


made 


available 


St. Helena 


Planning 


Director 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 
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SH13: 


Construction of 


safe rooms 


Construct safe rooms for 


governmental buildings 


and critical facilities 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Tornadoes, 


Thunderstorms 


- High Wind, 


Tropical 


Cyclones 


1, 4 


Not 


Started - 


Carried 


Over 


SH14: Lightning 


protection 


projects 


Installation of lightning 


rods and surge protectors 


for governmental 


buildings and critical 


facilities 


Parish 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Thunderstorms 


- Lightning 
1, 4 Ongoing 


SH15: Drainage 


Projects 


Develop a master 


drainage plan which will 


evaluate drainage projects 


at major drainage laterals 


to determine best method 


of increasing drainage 


capacity.  Implement 


recommended projects 


resulting from drainage 


plan; Improve drainage by 


adding new drainage 


pumps, enlarging culverts, 


replacing/improving any 


substandard bridges, and 


other drainage projects 


where necessary. 


Parish 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 Ongoing 


SH16: Road and 


Infrastructure 


Improvements 


Implement mitigation 


measures that will 


alleviate road erosion 


within the parish. 


Parish 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Flooding, 


Tropical 


Cyclones 


1, 4 Deleted 


SH17: 


Communication 


System 


Implementation 


Improve both 


technological and 


administrative 


communication 


capabilities among fire, 


police, 911, and other 


state and local emergency 


operations through 


improved planning and 


the upgrading of 


communication 


infrastructure and 


equipment. 


Parish 


Funding 


As funds are 


made 


available 


St. Helena 


Parish OHSEP 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms 


- High Wind, 


Hail, Lightning 


2, 4 Deleted 
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New Mitigation Actions 


IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


ST. HELENA PARISH UNINCORPORATED 


 
DESCRIPTION 


MITGATION ACTION Increase Wildfire Risk Awareness 


LEAD AGENCY Fire Department 


SUPPORTING AGENCIES St. Helena OHSEP Office 


TIMELINE 1-5 Years 


COST ESTIMATE $3+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HGMP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


2. Enhance public awareness and understanding of disaster preparedness. 


PRIORITY Medium 


Action Description 


Develop citizen outreach program which targets citizens, businesses, 


developers, landscapers and insurers to increase awareness of wildfire risk 


and strategies for protecting homes and infrastructure.  Also organize a 


community event with local fire department to provide an overview of the 


community’s wildland urban interface. 


Type of Mitigation 


Action 
Education and Awareness Program 


How Action Aligns with Risk 


Reduction 


Making citizens of parish and community more aware of wildfire hazards will 


reduce losses for future wildfire events  


Current Status of Action New 


Hazard Addressed Wildfires 
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IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


ST. HELENA PARISH UNINCORPORATED 


 
DESCRIPTION 


MITGATION ACTION Create Defensible Space Around Structures and Infrastructure 


LEAD AGENCY Fire Department 


SUPPORTING AGENCIES St. Helena OHSEP Office 


TIMELINE 1-5 Years 


COST ESTIMATE $3+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HGMP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


2. Enhance public awareness and understanding of disaster preparedness. 


4. Facilitate sound development in the parish to reduce or eliminate the 


potential impact of hazards. 


PRIORITY Medium 


Action Description 


Implementation of defensible space programs to reduce risk to structures and 


infrastructure to include: creating buffers around residential and non-


residential structures through the removal or reduction of flammable 


vegetation, including tree branches. Replacement of flammable vegetation 


with less flammable species. Specifically targeting infrastructure systems.  


Type of Mitigation 


Action 


Education and Awareness Programs 


Structure and Infrastructure Projects 


How Action Aligns with Risk 


Reduction 


Reduces risk of infrastructure system failures due to fire, saves civilian 


property and businesses.  


Current Status of Action New 


Hazard Addressed Wildfires 
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IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


ST. HELENA PARISH UNINCORPORATED 


 
DESCRIPTION 


MITGATION ACTION Conduct Winter Weather Risk Awareness Activities 


LEAD AGENCY St. Helena OHSEP 


SUPPORTING AGENCIES Mayor’s Office - Village of Montpelier; Mayor’s Office – Town of Greensburg 


TIMELINE 1-5 Years 


COST ESTIMATE $2+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HGMP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


2. Enhance public awareness and understanding of disaster preparedness. 


PRIORITY High 


Action Description 


Improvement and implementation of public awareness activities relating to 


winter weather. Production and distribution of emergency preparedness 


information, including safety strategies for winter weather in driver education 


materials and carbon monoxide education.  


Type of Mitigation 


Action 
Education and Awareness Programs 


How Action Aligns with Risk 


Reduction 


Greater awareness of the hazard allows citizens and communities to prepare 


pre-event.  


Current Status of Action New 


Hazard Addressed Winter Weather 


 


Additional Supporting Information: 
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IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


ST. HELENA PARISH 


 
DESCRIPTION 


MITGATION ACTION Heating Centers Throughout St Helena Parish 


LEAD AGENCY St. Helena OHSEP 


SUPPORTING AGENCIES Mayor’s Office - Village of Montpelier; Mayor’s Office – Town of Greensburg 


TIMELINE 1-5 Years 


COST ESTIMATE $7+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HMGP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


4. Facilitate sound development in the parish to reduce or eliminate the 


potential impact of hazards. 


PRIORITY High 


Action Description 


Identification and utilization of facilities capable of providing accessible 


heating centers in the community for vulnerable populations during winter 


weather events.  


Type of Mitigation 


Action 
Structure and Infrastructure Project 


How Action Aligns with Risk 


Reduction 


Outreach with information for vulnerable populations for heating centers will 


allow for those most at risk to find locations with available heating and 


blankets during winter weather events with long term power outages.  


Current Status of Action New 


Hazard Addressed Winter Weather 


 


Additional Supporting Information: 
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Town of Greensburg Mitigation Actions 
Previous Action Update 


Town of Greensburg 


Action Description 
Funding 


Source 
Timeframe 


Responsible 


Agency 
Hazard Goal Status 


G1: 


Hardening of 


Critical 


Facilities 


Building  


Consider mitigation 


measures that will 


enhance the 


performance of new 


buildings, expansions, or 


infrastructure during 


high wind and flood 


events, as these projects 


are proposed.  This may 


include hardening 


structures, installing 


hurricane clips, or 


elevating utilities for 


communications 


facilities, critical 


infrastructure, and 


medical facilities. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


Parish OHSEP 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms - 


High Wind, Hail, 


Lightning 


1, 4 


Not 


Started - 


Carried 


Over 


G2: 


Mitigation 


Outreach 


and 


Education 


Provide brochures and 


other publications 


through media, mail, 


libraries, Post Offices, 


and/or the Internet; 


Sponsor a "Multi-Hazard 


Awareness Week"; 


Distribute public 


awareness information 


and potential mitigation 


measures using the local 


newspaper, utility bill 


inserts, inserts in the 


phone book, and parish 


hazards awareness 


website, and an 


educational program for 


school age children or 


"how to" classes in 


retrofitting by local 


merchants; create 


public education 


programs for self-


protection mitigation 


procedures for homes 


and businesses; 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


Mayors and 


Parish 


Emergency 


Manager 


Flooding, 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms - 


High Wind, Hail, 


Lightning 


2 


Not 


Started - 


Carried 


Over 
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G3: CRS 


Participation 


Participate in the 


"Community Rating 


system (CRS)" of the 


NFIP.  Inform the public 


about the CRS program 


and the fact that it could 


result in a discount in 


Flood Insurance 


Premiums.  Review the 


existing floodplain 


ordinance and see how 


it could be augmented 


to increase CRS 


potential and further 


reduce the flood 


insurance premiums. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 


Not 


Started - 


Carried 


Over 


G4: Flood 


regulation of 


future 


development  


Develop and pass 


ordinances to help 


regulate new 


development in the 


Parish, such as requiring 


proper drainage with 


adequate sloping; 


stormwater retention 


ponds; dikes; levees and 


floodwalls if 


appropriate, and 


requiring freeboard 


above the Base Flood 


Elevation (BFE) in flood 


prone areas.  Encourage 


new subdivision 


developments to install 


underground utilities, 


which would help 


reduce the chances of 


power outages; Develop 


and pass building 


regulations that will 


require adequately sized 


water distribution lines 


and fire hydrants. 


Police 


Jury 


As funds are 


made 


available 


Town of 


Greensburg, 


Planning 


Director 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 


G5: Drainage 


Projects 


Improve drainage by 


implementing localized 


interior drainage 


projects such as: adding 


new drainage pumps, 


enlarging culverts, lining 


canals with concrete, 


replacing/improving any 


substandard bridges, 


berms, retention ponds, 


and other drainage 


projects where 


necessary. 


Parish/ 


Grant 


Funding 


January 


2017 


Town of 


Greensburg, 


St. Helena 


Parish 


Engineer/ 


Public Works 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 Ongoing 
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G6: Elevation 


Projects 


Pursue elevation 


projects for severe 


repetitive loss 


properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 


G7: 


Acquisition 


Projects 


Pursue acquisition 


projects for severe 


repetitive loss 


properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 


Not 


Started - 


Carried 


Over 


G8: 


Construction 


of safe 


rooms 


Construct safe rooms 


for governmental 


buildings and critical 


facilities 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish OHSEP 


Tornadoes, 


Thunderstorms - 


High Wind, 


Tropical 


Cyclones 


1, 4 


Not 


Started - 


Carried 


Over 


G9: Lightning 


protection 


projects 


Installation of lightning 


rods and surge 


protectors for 


governmental buildings 


and critical facilities 


Parish 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish OHSEP 


Thunderstorms - 


Lightning 
1, 4 Ongoing 


G10: 


Drainage 


Projects 


Develop a master 


drainage plan which will 


evaluate drainage 


projects at major 


drainage laterals to 


determine best method 


of increasing drainage 


capacity.  Implement 


recommended projects 


resulting from drainage 


plan; Improve drainage 


by adding new drainage 


pumps, enlarging 


culverts, 


replacing/improving any 


substandard bridges, 


and other drainage 


projects where 


necessary. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish OHSEP 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 Delete 
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G11: 


Hardening of 


Critical 


Facilities  


Building 


Develop and pass 


ordinances to help 


regulate new 


development in the 


Parish, such as requiring 


proper drainage with 


adequate sloping; 


stormwater retention 


ponds; dikes; levees and 


floodwalls if 


appropriate, and 


requiring freeboard 


above the Base Flood 


Elevation (BFE) in flood 


prone areas.  Encourage 


new subdivision 


developments to install 


underground utilities, 


which would help 


reduce the chances of 


power outages; Develop 


and pass building 


regulations that will 


require adequately sized 


water distribution lines 


and fire hydrants. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish OHSEP 


Flooding, 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms - 


High Wind, Hail, 


Lightning 


1, 4 Delete 


G12: 


Hardening of 


Critical 


Facilities 


Building 


Consider mitigation 


measures that will 


enhance the 


performance of new 


buildings, expansions, or 


infrastructure during 


high wind and flood 


events, as these projects 


are proposed.  This may 


include hardening 


structures, installing 


hurricane clips, or 


elevating utilities for 


communications 


facilities, critical 


infrastructure, and 


medical facilities. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Town of 


Greensburg, 


St. Helena 


Parish OHSEP 


Flooding, 


Tropical 


Cyclones 


1, 4 Delete 
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New Mitigation Actions 


IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


TOWN OF GREENSBURG 


 
DESCRIPTION 


MITGATION ACTION Heating Centers  


LEAD AGENCY Mayor’s Office – Town of Greensburg 


SUPPORTING AGENCIES St Helena OHSEP  


TIMELINE 1-5 Years 


COST ESTIMATE $7+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HMGP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


4. Facilitate sound development in the parish to reduce or eliminate the 


potential impact of hazards. 


PRIORITY High 


Action Description 


Identification and utilization of facilities capable of providing accessible 


heating centers in the community for vulnerable populations during winter 


weather events.  


Type of Mitigation Action Structure and Infrastructure Project 


How Action Aligns with Risk 


Reduction 


Outreach with information for vulnerable populations for heating centers will 


allow for those most at risk to find locations with available heating and 


blankets during winter weather events with long term power outages.  


Current Status of Action New 


Hazard Addressed Winter Weather 
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Village of Montpelier 
Previous Action Update 


Village of Montpelier 


Action Description 
Funding 


Source 
Timeframe 


Responsible 


Agency 
Hazard Goal Status 


M1: 


Hardening of 


Critical 


Facilities 


Building  


Consider mitigation measures that 


will enhance the performance of 


new buildings, expansions, or 


infrastructure during high wind and 


flood events, as these projects are 


proposed.  This may include 


hardening structures, installing 


hurricane clips, or elevating utilities 


for communications facilities, 


critical infrastructure, and medical 


facilities. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


Parish OHSEP 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms - 


High Wind, Hail, 


Lightning 


1, 4 


Not 


Started - 


Carried 


Over 


M2: 


Mitigation 


Outreach 


and 


Education 


Provide brochures and other 


publications through media, mail, 


libraries, Post Offices, and/or the 


Internet; Sponsor a "Multi-Hazard 


Awareness Week"; Distribute 


public awareness information and 


potential mitigation measures 


using the local newspaper, utility 


bill inserts, inserts in the phone 


book, and parish hazards 


awareness website, and an 


educational program for school age 


children or "how to" classes in 


retrofitting by local merchants; 


create public education programs 


for self-protection mitigation 


procedures for homes and 


businesses; 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


Mayors and 


Parish 


Emergency 


Manager 


Flooding, 


Tornadoes, 


Tropical 


Cyclones, 


Thunderstorms - 


High Wind, Hail, 


Lightning 


2 Ongoing 


M3: CRS 


Participation 


Participate in the "Community 


Rating system (CRS)" of the NFIP.  


Inform the public about the CRS 


program and the fact that it could 


result in a discount in Flood 


Insurance Premiums.  Review the 


existing floodplain ordinance and 


see how it could be augmented to 


increase CRS potential and further 


reduce the flood insurance 


premiums. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 


Not 


Started - 


Carried 


Over 







ST. HELENA PARISH HAZARD MITIGATION PLAN 4-17 


 


 


M4: Flood 


regulation of 


future 


development  


Develop and pass ordinances to 


help regulate new development in 


the Parish, such as requiring proper 


drainage with adequate sloping; 


stormwater retention ponds; dikes; 


levees and floodwalls if 


appropriate, and requiring 


freeboard above the Base Flood 


Elevation (BFE) in flood prone 


areas.  Encourage new subdivision 


developments to install 


underground utilities, which would 


help reduce the chances of power 


outages; Develop and pass building 


regulations that will require 


adequately sized water distribution 


lines and fire hydrants. 


Police Jury 


As funds are 


made 


available 


Village of 


Montpelier, 


Planning 


Director 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 


M5: 


Drainage 


Projects 


Improve drainage by implementing 


localized interior drainage projects 


such as: adding new drainage 


pumps, enlarging culverts, lining 


canals with concrete, 


replacing/improving any 


substandard bridges, berms, 


retention ponds, and other 


drainage projects where necessary. 


Parish/ 


Grant 


Funding 


January 


2017 


Village of 


Montpelier, 


St. Helena 


Parish 


Engineer/ 


Public Works 


Flooding, 


Tropical 


Cyclones 


1, 3, 4 Ongoing 


M6: 


Elevation 


Projects 


Pursue elevation projects for 


severe repetitive loss properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 


M7: 


Acquisition 


Projects 


Pursue acquisition projects for 


severe repetitive loss properties 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


St. Helena 


Parish 


Emergency 


Manager/ 


Floodplain 


Manager 


Flooding, 


Tropical 


Cyclones 


1, 3 Ongoing 


M8: 


Construction 


of safe 


rooms 


Construct safe rooms for 


governmental buildings and critical 


facilities 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


St. Helena 


Parish OHSEP 


Tornadoes, 


Thunderstorms - 


High Wind, 


Tropical 


Cyclones 


1, 4 


Not 


Started - 


Carried 


Over 


M9: 


Lightning 


protection 


projects 


Installation of lightning rods and 


surge protectors for governmental 


buildings and critical facilities 


Parish 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


St. Helena 


Parish OHSEP 


Thunderstorms - 


Lightning 
1, 4 


Not 


Started - 


Carried 


Over 
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M10: 


Drainage 


Projects 


M10: Develop a master drainage 


plan which will evaluate drainage 


projects at major drainage laterals 


to determine best method of 


increasing drainage capacity.  


Implement recommended projects 


resulting from drainage plan; 


Improve drainage by adding new 


drainage pumps, enlarging culverts, 


replacing/improving any 


substandard bridges, and other 


drainage projects where necessary. 


Parish/ 


Grant 


Funding 


As funds are 


made 


available 


Village of 


Montpelier, 


St. Helena 


Parish OHSEP 


Flooding, 


Tropical 


Cyclones 


1,3,4 Delete 
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New Mitigation Actions 


 


IMPLEMENTATION KEY FOR POTENTIAL HAZARD MITIGATION ACTIONS 


VILLAGE OF MONTPELIER 


 
DESCRIPTION 


MITGATION ACTION Waterway Debris Removal Program 


LEAD AGENCY Montpelier Mayor’s Office 


SUPPORTING AGENCIES St. Helena Parish OHSEP 


TIMELINE 1-5 Years 


COST ESTIMATE $8+ Million 


POSSIBLE FUNDING 


SOURCE(S) 
HGMP, Federal, State 


ASSOCIATED GOALS 


1. Identify and pursue preventative measures that will reduce future damages 


from hazards. 


3. Reduce repetitive flood losses in the parish. 


4. Facilitate sound development in the parish to reduce or eliminate the 


potential impact of hazards. 


PRIORITY High 


Action Description 


Establish waterway debris removal program and procedures to address issues 


with water flow in waterways throughout St. Helena Parish and the 


communities of Montpelier and Greensburg 


Type of Mitigation Action 
Local Plans and Regulations 


Natural Systems Protection 


How Action Aligns with Risk 


Reduction 


By removing debris from waterways, vulnerability of properties and 


communities along waterways from flooding hazards are reduced 


Current Status of Action New 


Hazard Addressed Flooding, Tropical Cyclones 


 


Additional Supporting Information:  
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Action Prioritization 
During the prioritization process, the steering committee considered the costs and relative benefits of 


each new action.  Costs can usually be listed in terms of dollars, although at times it involves staff time 


rather than the purchase of equipment or services that can be readily measured in dollars.  In most cases, 


benefits, such as lives saved or future damage prevented, are hard to measure in dollars.  Therefore, many 


projects were prioritized with these factors in mind.  In addition, prioritization of the mitigation actions 


was performed based on the following economic criteria: i) whether the action can be performed with 


the existing parish resources; ii) whether the action requires additional funding from external sources; 


and iii) relative costs of the mitigation actions. 


 


In all cases, the committee concluded that the benefits (in terms of reduced property damage, lives saved, 


health problems averted and/or economic harm prevented) outweighed the costs for the recommended 


action items.  


 


The steering committee prioritized the possible activities that could be pursued.  Steering committee 


members consulted appropriate agencies in order to assist with the prioritizations.  The results were items 


that address the major hazards, are appropriate for those hazards, are cost-effective, and are affordable. 


The steering committee met internally for mitigation action meetings to review and approve mitigation 


actions for St Helena Parish and the incorporated jurisdictions.  On-going actions, as well as actions which 


will provide maximum benefit that can be undertaken by existing parish staff with or without additional 


external funding were given high priority.  The actions with medium benefit and relatively low cost, 


political support, and public support but require additional funding from parish or external sources were 


given medium priority.  The actions that require substantial funding from external sources and would 


result in limited benefit to the community were given low priority. 


 


St Helena Parish and the incorporated jurisdictions will implement and administer the identified actions 


based off the proposed timeframes and priorities for each reflected in the portions of this section where 


actions are summarized.  The inclusion of any specific action item in this document does not commit the 


parish to implementation.  Each action item will be subject to availability of staff and funding.  Certain 


items may require regulatory changes or other decisions that must be implemented through standard 


processes.  This plan is intended to offer priorities based on an examination of hazards. 
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Appendix A: Planning Process 
 


Purpose 
The Hazard Mitigation Plan Update process prompts local jurisdictions to keep their hazard mitigation 


plan current and moving toward a more resilient community.  The plan update builds on the research and 


planning efforts of previous plans while reviewing recent trends.  The steering committee followed 


FEMA’s hazard mitigation planning process per the FEMA Local Mitigation Planning Handbook.  This 


planning process assured public involvement and the participation of interested agencies and private 


organizations.  Documentation of the planning process for the updated plan is addressed in this section. 


 


The St Helena Parish Hazard Mitigation Plan Update 
The St Helena Parish Hazard Mitigation Plan Update process began in February 2021 with a series of 


emails, phone calls, meetings, and collaborations between the contractor (SDMI) and a diverse group of 


participating agencies and stakeholders.  Update activities were intended to give each participating 


agency and stakeholder the opportunity to shape the plan to best fit their community’s mitigation goals.  


Community stakeholders and the general public were invited to attend and contribute information to the 


planning process during specific time periods or meetings.  


 


The table below details the meeting schedule and purpose for the planning process: 


Date 
Meeting or 


Outreach 
Location 


Public 


Invited 
Purpose 


2/26/2021 Kick Off Email Email No Schedule kick off call with Parish OHSEP and SDMI Staff. 


3/1/2021 Kick Off Meeting 
Phone 


Conference 
No 


Discuss with the Parish OHSEP Director and staff 


expectations and requirements of the project. Discuss 


meeting schedules, committee make up, and next steps. 


3/19/2021 
Initial Planning 


Meeting 


Zoom Video 


Conference 
No 


Discussion with St Helena Parish Hazard Mitigation Steering 


Committee the process and expectations of plan 


participants. Discuss timeline and action items of each 


jurisdiction and parish.  


4/21/2021 


Mitigation 


Action 


Workshop 


Greensburg, 


LA 
No 


Discussion with St Helena Parish Hazard Mitigation Steering 


Committee of the outstanding data required for plan 


update, as well as discussion of mitigation actions (old and 


new) for plan update. Continued timeline discussions. 


5/10/2021 
Risk Assessment 


Overview  


Greensburg, 


LA 
Yes 


Presentation of Risk Assessment Hazards and maps to 


Steering Committee.  


5/10/2021 Public Meeting 
Greensburg, 


LA 
Yes 


Presentation of Risk Assessment Hazards and maps to 


Public. Presentation also includes current mitigation 


project highlights within communities and public survey 


discussion. 


2/26/2021 – 


5/15/2021 


Public Opinion 


Survey 
Online Yes 


This survey asked participants about public perceptions and 


opinions regarding natural hazards in St Helena Parish. In 


addition, questions covered the methods and techniques 


preferred for reducing the risks and losses associated with 


these hazards. Survey Results: 


https://www.surveymonkey.com/results/SM-


72HMLPKV9/ 


 



https://www.surveymonkey.com/results/SM-72HMLPKV9/

https://www.surveymonkey.com/results/SM-72HMLPKV9/
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Planning 
The plan update process consisted of several phases: 


 


 
Month 


1 


Month 


2 


Month 


3 


Month 


4 


Month 


5 


Month 


6 


Month 


7 


Plan 


Revision 


       


Data 


Collection 


       


Risk 


Assessment 


       


Public 


Input 


       


Mitigation 


Strategy and 


Actions 


       


Plan Review 


by GOHSEP 


and FEMA 


       


FEMA APA 
       


Plan 


Adoption 


       


Final Plan 


Approval 


       


 


 


Coordination 
The St Helena Parish Office of Homeland Security and Emergency Preparedness (OHSEP) and St Helena 


Parish oversaw the coordination of the 2021 Hazard Mitigation Plan Update Steering Committee during 


the update process. The parish OHSEP was responsible for identifying members for the committee. 


 


The Parish OHSEP Director was responsible for inviting the steering committee and key stakeholders to 


planned meetings and activities.  SDMI assisted the Parish OHSEP Director with press releases and social 


media statements for notification to the media and general public for public meetings and public outreach 


activities. 


 


SDMI was responsible for facilitating all meetings and outreach efforts during the update process. 


 


Neighboring Community, Local and Regional Planning Process Involvement 
From the outset of the planning process, the steering committee encouraged participation from a broad 


range of parish entities.  The involvement of representatives from the city, state, and regional agencies 


provided diverse perspectives and mitigation ideas. 
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Formal participation in this plan includes but is not limited to the following activities: 


• Participation in Hazard Mitigation planning meetings at the local and parish level 


• Coordination with St Helena first responder agencies  


• Sharing local data and information with jurisdictions 


• Incorporation of other planning documents, studies and efforts 


• Action item development and action progress from 2015 update 


• Risk Assessment review 


• Plan document draft review 


• Formal adoption of the Hazard Mitigation Plan  


 


SDMI assisted St Helena Parish with encouraging the collaboration with neighboring communities by 


recommending the involvement of the neighboring parish of Livingston.  St Helena Parish has aligned with 


Livingston Parish on future mitigation strategies as well as have common threats/risks due to the 


waterways shared by both parishes. The St Helena Parish OHSEP Director also assisted Livingston Parish 


with their HM Plan Review in May of 2021.  The participation of the GOHSEP Region 9 Coordinator during 


the process also contributed to neighboring community representation. 


 


As part of the coordination and planning process, the parish was provided the State Required Hazard 


Mitigation Plan Update Worksheet.  The completed worksheets can be found in Appendix E: State 


Required Worksheets. 


 


The 2021 Hazard Mitigation Plan Update Steering Committee consisted of representatives from the 


following parish, municipal or community stakeholders.  Below is a detailed list of the 2021 HMPU Steering 


Committee: 


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov  


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov  


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov  


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov  


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov  


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com  


Paula McNabb Mayor Town of Greensburg pdmcnabb@yahoo.com  


Kenneth Giardinia Mayor Village of Montpelier mont.la@centurytel.net  


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com  


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com  


 


 


Program Integration 
Local governments are required to describe how their mitigation planning process is integrated with other 


ongoing local and area planning efforts.  This subsection describes St Helena Parish programs and 


planning. 


  



mailto:rmatthews@sthelenaparish.la.gov

mailto:tmelton@sthelenaparish.la.gov

mailto:afranklin@sthelenaparish.la.gov

mailto:tbyrd@sthelenaparish.la.gov

mailto:sbrown@sthelenaparish.la.gov

mailto:frankejohnson@yahoo.com

mailto:pdmcnabb@yahoo.com

mailto:mont.la@centurytel.net

mailto:donaldelangston@yahoo.com

mailto:pinegrovefire2@yahoo.com
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A measure of integration and coordination is achieved through the HMPU participation of Steering 


Committee members and community stakeholders who administer programs such as: floodplain 


management under the National Flood Insurance Program (NFIP), parish planning and zoning, and 


building code enforcement.  


 


St Helena Parish will continue to integrate the requirements of this Hazard Mitigation Plan into other local 


planning mechanisms that are to be identified through future meetings of the parish, and through the 


five-year review process described in the Plan Maintenance section.  The primary means for integrating 


mitigation strategies into other local planning mechanisms will be through the revision, update and 


implementation of any individual municipal plans that require specific planning and administrative tasks 


(e.g. risk assessment, plan amendments, ordinance revisions, capital improvement projects, etc.). 


 


The members of the St Helena Parish Hazard Mitigation Steering Committee will remain charged with 


ensuring that the goals and strategies of new and updated local planning documents for their 


communities or agencies are consistent with the goals and actions of the Hazard Mitigation Plan and will 


not contribute to increased hazard vulnerability in the parish.  Existing plans, studies, and technical 


information were incorporated in the planning process.  Examples include flood data from FEMA and the 


U. S. Geological Survey.  Much of this data was incorporated into the Risk Assessment component of the 


plan relative to plotting historical events and the magnitude of damages that occurred.  The parish’s 2015 


Hazard Mitigation Plan was also used in the planning process.  Other existing data and plans used in the 


planning process include those listed below.  


 Parish Emergency Operations Plan  


 Flood Insurance Rate Maps 


 State of Louisiana Hazard Mitigation Plan 


 


Further information on the plans can be found in the Capability Assessment. 


 


Meeting Documentation and Public Outreach Activities 
The following pages contain documentation of the meetings and public outreach activities conducted 


during this hazard mitigation plan update. 


 


Meeting #1: Hazard Mitigation Plan Update Kick-Off 
Date: March 1, 2021 


Location: Conference Call 


Purpose: Discuss with the Parish OHSEP Director and staff expectations and requirements of the project. 


Discuss meeting schedules, committee make up, and next steps. 


Public Invitation: No 


Meeting Invitees: 


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency 


Roderick Matthews Director St Helena OHSEP 


Lauren Morgan Associate Director LSU-SDMI 


Chris Rippetoe Program Manager LSU-SDMI 


Anna Daigle Emergency Management Specialist LSU-SDMI 
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Meeting #2: Hazard Mitigation Plan Update Initial Planning Meeting 
Date: March 19, 2021 


Location: Zoom Video Conference 


Purpose: Discuss with the Parish OHSEP Director and steering committee the expectations and 


requirements of the project. Discuss meeting schedules, committee make up, and next steps. 


Public Invitation: No 


Meeting Invitees:  


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov  


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov  


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov  


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov  


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov  


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com  


Paula McNabb Mayor Town of Greensburg pdmcnabb@yahoo.com  


Kenneth Giardinia Mayor Village of Montpelier mont.la@centurytel.net  


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com  


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com  


 


 


Meeting #3: St Helena Parish Steering Committee - Mitigation Action Meeting 
Date: April 21, 2021 


Location: St Helena Parish Policy Jury Training Room, Greensburg, LA 


Purpose: Discussion with St Helena Parish Hazard Mitigation Steering Committee of the outstanding data 


required for plan update, as well as discussion of mitigation actions (old and new) for plan 


update. Continued timeline discussions. 


Public Invitation: No 


Meeting Invitees:  


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov  


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov  


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov  


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov  


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov  


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com  


Paula McNabb Mayor Town of Greensburg pdmcnabb@yahoo.com  


Kenneth Giardinia Mayor Village of Montpelier mont.la@centurytel.net  


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com  


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com  


 


  



mailto:rmatthews@sthelenaparish.la.gov

mailto:tmelton@sthelenaparish.la.gov

mailto:afranklin@sthelenaparish.la.gov

mailto:tbyrd@sthelenaparish.la.gov

mailto:sbrown@sthelenaparish.la.gov

mailto:frankejohnson@yahoo.com

mailto:pdmcnabb@yahoo.com

mailto:mont.la@centurytel.net

mailto:donaldelangston@yahoo.com

mailto:pinegrovefire2@yahoo.com

mailto:rmatthews@sthelenaparish.la.gov

mailto:tmelton@sthelenaparish.la.gov

mailto:afranklin@sthelenaparish.la.gov

mailto:tbyrd@sthelenaparish.la.gov

mailto:sbrown@sthelenaparish.la.gov

mailto:frankejohnson@yahoo.com

mailto:pdmcnabb@yahoo.com

mailto:mont.la@centurytel.net

mailto:donaldelangston@yahoo.com

mailto:pinegrovefire2@yahoo.com
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Meeting #4: Risk Assessment Overview 
Date: May 10, 2021 


Location: St Helena Parish Police Jury Training Room, Greensburg, LA 


Purpose: Presentation of Risk Assessment Hazards and Maps to Steering Committee. 


Public Invitation: No 


Meeting Invitees: 


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov  


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov  


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov  


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov  


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov  


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com  


Paula McNabb Mayor Town of Greensburg pdmcnabb@yahoo.com  


Kenneth Giardinia Mayor Village of Montpelier mont.la@centurytel.net  


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com  


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com  


 


 


Meeting #5: Public Meeting 
Date: May 10, 2021 


Location: St Helena Parish Police Jury Training Room, Greensburg, LA 


Purpose: The Public Meeting allowed the public and community stakeholders to participate and provide 


input into the hazard mitigation planning process.  Maps of the St Helena Parish planning area 


were provided for the meeting attendees to identify specific areas where localized hazards 


occur.   


Public Invitation: Yes 


Meeting Invitees: 


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov  


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov  


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov  


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov  


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov  


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com  


Paula McNabb Mayor Town of Greensburg pdmcnabb@yahoo.com  


Kenneth Giardinia Mayor Village of Montpelier mont.la@centurytel.net  


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com  


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com  


  



mailto:rmatthews@sthelenaparish.la.gov

mailto:tmelton@sthelenaparish.la.gov
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Meeting Announcement: 
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Outreach Activity #1: Public Opinion Survey 
Date: Ongoing throughout planning process 


Location: Web survey 


Public Invitation: Yes 


As referenced in the  
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Mitigation Strategy section of this document, an online public opinion survey of St. Helena Parish residents 


was conducted between January and May 2021.  The survey was designed to capture public perceptions 


and opinions regarding natural hazards in St. Helena Parish.  In addition, the survey collected information 


regarding the methods and techniques preferred by the respondents for reducing the risks and losses 


associated with local hazards.  As of May 16, 2021, there have been zero responses to the St. Helena Parish 


Hazard Mitigation Public Opinion Survey.  Survey results can be found here: 


https://www.surveymonkey.com/results/SM-72HMLPKV9/ 


 


 


Outreach Activity #2: Incident Questionnaire  
Date: April 14, 2021; Public Meeting Activity 


Location: Public Meeting  


Public Invitation: Yes 


 


An incident/issue questionnaire was provided at the public meeting in an effort to collect additional 


information from residents of St. Helena Parish regarding hazard events and their localized impacts.  While 


the information collected via the questionnaire was to be integrated into this planning document, there 


was no public turnout for the meeting, and subsequently no information could be collected.  A copy of 


the incident questionnaire can be found on the next page. 


 



https://www.surveymonkey.com/results/SM-72HMLPKV9/
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Outreach Activity #3: 2021 St. Helena Parish Hazard Mitigation Plan Public Review 
Date: Ongoing 


Location: SDMI Hazard Mitigation Website 


Public Initiation: Yes 


 


After an initial review by St. Helena Parish and its communities was completed, the 2021 St. Helena Parish 


Hazard Mitigation Plan was made available for public review and comment.  The plan was hosted on 


SDMI’s Hazard Mitigation website: http://hmplans.sdmi.lsu.edu/Home/Parish/st-helena.   


 



http://hmplans.sdmi.lsu.edu/Home/Parish/st-helena
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Appendix B: Plan Maintenance 
Purpose 
The section of the Code of Federal Regulations (CFR) pertaining to Local Mitigation Plans lists five required 


components for each plan: a description of the planning process; risk assessments; mitigation strategies; 


a method and system for plan maintenance; and documentation of plan adoption. This section details the 


method and system for plan maintenance, following the CFR’s guidelines that the Plan Update must 


include (1) “a section describing the method and schedule of monitoring, evaluating, and updating the 


mitigation plan within a five-year cycle,” (2) “a process by which local governments incorporated the 


requirements of the mitigation plan into other planning mechanisms such as comprehensive or capital 


improvement plans”, and (3) “discussion on how the community will continue public participation in the 


plan maintenance process.” 


 


Monitoring, Evaluating, and Updating the Plan 
The St Helena Parish Hazard Mitigation Steering Committee will be responsible for monitoring, evaluating, 


and documenting the plan’s progress throughout the year.  Part of the plan maintenance process should 


include a system by which local governing bodies incorporate the HMP into the parish’s other applicable 


plans.  This process provides for continued public participation through the diverse resources of the parish 


to help in achieving the goals and objectives of the plan.  Public participation will be achieved through 


availability of copies of HMP in parish public buildings and parish website. This section describes the whole 


update process which includes the following: 


 


 Responsible parties 


 Methods to be used 


 Evaluation criteria to be applied 


 Scheduling for monitoring and evaluating the plan 


 


Responsible Parties 
St Helena Parish has developed a method to ensure that a regular review and update of the Hazard 


Mitigation Plan occurs. This will be the responsibility of the Steering Committee, which consists of 


representatives from governmental organizations, local businesses, and private citizens, who will be 


involved in the process of monitoring, evaluating and updating the plan. All committee members in this 


plan will remain active in the Steering Committee.  


 


Although the people filling the positions may change from year to year, the parish and its stakeholders 


will have representatives on the steering committee. The future Steering Committee will continue to be 


comprised of the same job functions as currently evident in the Steering Committee. However, the 


decision of specific job duties will be left to the Parish OHSEP Director to be assigned as deemed 


appropriate. 


  


Methods for Monitoring and Evaluating the Plan and Plan Evaluation Criteria 
St Helena Parish has developed a method to ensure monitoring, evaluating, and updating of the HMP 


occurs during the five-year cycle of the plan.  The steering committee will become a permanent body and 


will be responsible for monitoring, evaluating, and updating of the plan.  The steering committee meeting 


will be held annually in order to monitor, evaluate, and update the plan.  The St Helena Parish OHSEP 


Assistant Director will be responsible for conducting the annual Steering Committee meetings.   
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The lead person of the agency responsible for the implementation of a specific mitigation action will 


submit a progress report to the Assistant Director at least thirty days prior to the planning committee 


meeting.  The progress report will provide project status monitoring to include the following: whether the 


project has started; if not started, reason for not starting; if started, status of the project; if the project is 


completed, whether it has eliminated the problem; and any changes recommended to improve the 


implementation of the project etc.  In addition, the progress report will provide status monitoring on the 


plan evaluation, changes to the hazard profile, changes to the risk assessment, and public input on the 


Hazard Mitigation Plan updates and reviews.  


 


Progress on the mitigation action items and projects will be reviewed during the annual planning 


committee meeting.  The criteria that would be utilized in the project review will include the following:    


 1) Whether the action was implemented and reasons, if the action was not implemented 


2) What were the results of the implemented action  


3) Were the outcomes as expected, and reasons if the outcomes were not as expected 


4) Did the results achieve the stated goals and objectives  


5) Was the action cost-effective  


6) What were the losses avoided after completion of the project 


7) In case of a structural project, did it change the hazard profile 


 


In addition to monitoring and evaluating the progress of the mitigation plan actions and projects, the 


mitigation plan is required to be maintained and monitored annually, and fully updated every five years. 


The annual maintenance, monitoring and evaluation of the plan will be conducted in the annual Steering 


Committee meeting.  The Steering Committee will review each goal to determine their relevance to 


changing situations in the parish, as well as changes to state or federal policy, and to ensure that they are 


addressing current and expected conditions.  The Steering Committee will evaluate if any change in hazard 


profile and risk in the parish occurred during the past year.  In addition, the evaluation will include the 


following criteria in respect of plan implementation:   


1) Any local staffing changes that would warrant inviting different members to the planning 


committee 


2) Any new organizations that would be valuable in the planning process or project 


implementation need to be included in the planning committee 


3) Any new or existing procedures that can be done more efficiently 


4) Any additional ways to gain more diverse and widespread cooperation 


5) Any different or additional funding sources available for mitigation planning and 


implementation 


 


The HMP will be updated every five years to remain eligible for continued HMGP funding.  The Steering 


Committee will be responsible for updating the HMP.  The OHSEP Assistant Director will be the lead person 


for the HMP update.  The HMP update process will commence at least one year prior to the expiration of 


the plan.  The HMP will be updated after a major disaster if an annual evaluation of the plan indicates a 


substantial change in hazard profile and risk assessment in the parish. 
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Additionally, the public will be canvassed to solicit public input to continue St Helena Parish’s dedication 


to involving the public directly in review and updates of the Hazard Mitigation Plan.  Meetings will be 


scheduled as needed by the plan administrator to provide a forum for which the public can express their 


concerns, opinions, and/or ideas about the plan.  The plan administrator will be responsible for using 


parish resources to publicize the annual public meetings and maintain public involvement through the 


newspapers, radio, and public access television channels.  Copies of the plan will be catalogued and kept 


at all appropriate agencies in the city government, as well as at the St Helena Parish Website. 


 


The review by the Steering Committee and input from the public will determine whether a plan update is 


needed prior to the required five-year update.  


 


Annual Reports on the progress of actions, plan maintenance, monitoring, evaluation, incorporation into 


existing planning programs, and continued public involvement will be documented at each annual 


meeting of the committee and kept by the Parish OHSEP Director. The Steering Committee will work 


together as a team, with each member sharing responsibility for completing the monitoring, evaluation 


and updates.  It is the responsibility of the Parish OHSEP Assistant Director for contacting committee 


members, organizing the meeting and providing public noticing for the meeting to solicit public input. 


 


2021 Plan Version Plan Method and Schedule Evaluation 
For the current plan update, the previously approved plan’s method and schedule were evaluated to 


determine if the elements and processes involved in the required 2021 update. Based on this analysis, the 


method and schedule were deemed to be acceptable, and nothing was changed for this update. 


  


Incorporation into Existing Planning Programs  
It is and has been the responsibility of the St Helena Parish Hazard Mitigation Plan Steering Committee 


and participating jurisdictions to determine additional implementation procedures when appropriate.  


This may include integrating the requirements of the St Helena Parish Hazard Mitigation Plan into each 


jurisdiction’s planning documents, processes, or mechanisms as follows: 


 Ordinances, Resolutions, Regulations 


 Floodplain Ordinances  


 Master Plans 


 Emergency Operations Plans 


 Community Wildfire Protection Plan 


 


Opportunities to integrate the requirements of this plan into other local planning mechanisms will 


continue to be identified through future meetings of the St Helena Parish Hazard Mitigation Steering 


Committee and through the five-year review process described herein.  The primary means for integrating 


mitigation strategies into other local planning mechanisms will be through the revision, update and 


implementation of each jurisdiction’s individual plans that require specific planning and administrative 


tasks (e.g. risk assessment, plan amendments, ordinance revisions, capital improvement projects, etc.).  


The members of the steering committee will remain charged with ensuring that the goals and strategies 


of new and updated local planning documents for their jurisdictions or agencies are consistent with the 


goals and actions of the St Helena Parish Hazard Mitigation Plan, and will not contribute to increased 


hazard vulnerability within the parish. 
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During the planning process for new and updated local planning documents at the parish and jurisdiction 


level, such as a risk assessment, comprehensive plan, capital improvements plan, or emergency 


operations plan, the jurisdictions will provide a copy of the Parish Hazard Mitigation Plan to the 


appropriate parties and recommend that all goals and strategies of new and updated local planning 


documents are consistent with and support the goals of the Parish Hazard Mitigation Plan and will not 


contribute to increased hazards. 


 


Although it is recognized that there are many possible benefits to integrating components of this plan into 


other parish and jurisdiction planning mechanisms, the development and maintenance of this stand-alone 


Hazard Mitigation Plan is deemed by the steering committee to be the most effective and appropriate 


method to ensure implementation of Parish and local hazard mitigation actions.  


 


On behalf of the City of Broussard, City of Carencro, Town of Duson, City of St Helena, City of Scott, City 


of Youngsville, St Helena Parish has the authority to incorporate the contents of the Hazard Mitigation 


Plan into the parish’s existing regulatory mechanisms. Agreements are currently in place with jurisdictions 


to allow for the parish incorporation mechanisms to take place.  


 


The following parish and local plans incorporate requirements of this HMP Update as follows through 


steering committee member and jurisdiction representation throughout the planning process as 


described above: 


      


 


 


There are no plans in the Town of Greensburg to incorporate. 


 


      


 


  


Comprehensible Master Plan Updated as needed St Helena Parish OHSEP  
Local Emergency Operations Plan Updated as needed St Helena Parish OHSEP  
Wildfire Protection Plan Updated as needed St Helena Parish OHSEP/Fire  


Local Emergency Operations Plan Updated annually Village of Montpelier Mayor’s Office  
Wildfire Protection Plan Updated as needed Village of Montpelier Mayor’s Office  


St Helena Parish - Unincorporated 


 


Village of Montpelier 


 


 


Town of Greensburg 
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Continued Public Participation 
Public participation is an integral component of the mitigation planning process and will continue to be 


essential as this plan evolves over time.  Significant changes or amendments to the plan require a public 


hearing prior to any adoption procedures.  Other efforts to involve the public in the maintenance, 


evaluation, and revision process will be made as necessary.  These efforts may include: 


 Advertising meetings of the Mitigation Committee in the local newspaper, public bulletin boards, 


and/or city and county office buildings 


 Designating willing and voluntary citizens and private sector representatives as official members 


of the Mitigation Committee 


 Utilizing local media to update the public of any maintenance and/or periodic review activities 


taking place 


 Utilizing city and Parish web sites to advertise any maintenance and/or periodic review activities 


taking place 


 Keeping copies of the plan in appropriate public locations. 
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Appendix C: Critical Facilities 
Critical Facilities within the St Helena Parish Planning Area 


St. Helena Parish Planning Area Critical Facilities 


Type Name Flooding Hail Lightning High Wind Tornadoes 
Tropical 


Cyclones 
Wildfires 


Winter 


Weather 


Government  


St. Helena Police Jury Office    X X X X X   X 


Greensburg Town Hall   X X X X X   X 


Montpelier Municipal Building   X X X X X X X 


Fire & SAR 


Hillsdale Volunteer Fire Department   X X X X X X X 


Hillsdale Fire Station   X X X X X   X 


Hillsdale Fire Substation   X X X X X X X 


Pine Grove Fire Station   X X X X X X X 


Pine Grove Fire Station   X X X X X X X 


South Second Ward Fire Substation   X X X X X X X 


St. Helena Fire Department District 


4 
  X X X X X X X 


North Helena FPD 3 Headquarters   X X X X X   X 


North Helena FPD 3 Substation   X X X X X   X 


North Helena FPD 3 Substation   X X X X X   X 


St. Helena Fire Department District 


4 Substation 
  X X X X X   X 


6th Ward Fire Headquarters   X X X X X   X 


6th Ward Fire Substation X X X X X X X X 


District 4 Substation   X X X X X X X 


Montpelier Volunteer Fire Dept.   X X X X X X X 


South Second Ward Fire Substation   X X X X X   X 
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Type Name Flooding Hail Lightning High Wind Tornadoes 
Tropical 


Cyclones 
Wildfires 


Winter 


Weather 


Law 


Enforcement 


Greensburg Sheriff's Office    X X X X X   X 


Pine Grove Sheriff's Office   X X X X X   X 


Law Enforcement Headquarters   X X X X X   X 


Parish Sheriff's Office Headquarters   X X X X X X X 


Parish Prison /Inmate Housing   X X X X X   X 


Montpelier Police Department   X X X X X X X 


Public 


Health 
St. Helena Parish Hospital   X X X X X X X 


Schools 


St Helena School System 


Elementary School Bldg. 
  X X X X X X X 


St. Helena School System Middle 


School Bldg. 
  X X X X X X X 


St. Helena Public School   X X X X X X X 


Parish School Systems 


Headquarters 
  X X X X X   X 


Early learning school   X X X X X X X 
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Appendix D: Plan Adoption  
 


***WILL UPDATE ONCE JURISDICTIONS FORMALLY ADOPT HMP AFTER FEMA REVIEW*** 
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Appendix E: State Required Worksheets 
During the planning process (Appendix A), the Hazard Mitigation Plan Update Steering Committee was provided state-required plan update 


process worksheets to be filled out.  The worksheets were presented at the Initial Planning Meeting by SDMI as tools for assisting in the update of 


the Hazard Mitigation Plan, but also as a State Requirement (Element E) for the update.  The plan update worksheets allowed for collection of 


information such as planning team members, community capabilities, critical infrastructure and vulnerable populations and NFIP information.  The 


following pages contain documentation of the state required worksheets.  


 


Mitigation Planning Team 


St Helena Parish Hazard Mitigation Planning Committee 


Name Title Agency Email 


Roderick Matthews OEP Director St. Helena Parish Police Jury rmatthews@sthelenaparish.la.gov 


Toni Melton Deputy Director OEP St. Helena Parish Police Jury tmelton@sthelenaparish.la.gov 


Albert Franklin Superintendent St. Helena Parish Police Jury afranklin@sthelenaparish.la.gov 


Teresa Byrd Chief Building Official St. Helena Parish Police Jury tbyrd@sthelenaparish.la.gov 


Sharonda Brown Secretary/Treasurer St. Helena Parish Police Jury sbrown@sthelenaparish.la.gov 


Frank Johnson President St. Helena Parish Police Jury frankejohnson@yahoo.com 


Paula McNabb Mayor  Town of Greensburg pdmcnabb@yahoo.com 


Kenneth Giardinia Mayor  Village of Montpelier mont.la@centurytel.net 


Donald Langston Superintendent Town of Greensburg donaldelangston@yahoo.com 


Kenny Smith Fire Chief Pine Grove VFD Dist. #2 pinegrovefire2@yahoo.com 


  



mailto:rmatthews@sthelenaparish.la.gov

mailto:tmelton@sthelenaparish.la.gov

mailto:afranklin@sthelenaparish.la.gov

mailto:tbyrd@sthelenaparish.la.gov

mailto:sbrown@sthelenaparish.la.gov

mailto:frankejohnson@yahoo.com

mailto:pdmcnabb@yahoo.com

mailto:mont.la@centurytel.net

mailto:donaldelangston@yahoo.com

mailto:pinegrovefire2@yahoo.com
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Capability Assessment  
St Helena Parish 


Capability Assessment Worksheet - St. Helena Unincorporated 


Local mitigation capabilities are existing authorities, polices and resources that reduce hazard impacts or that could be used to 


implement hazard mitigation activities. Please complete the tables and questions in the worksheet as completely as possible. 


Planning and Regulatory 


Please indicate which of the following plans and regulatory capabilities your jurisdiction has in place. 


Plans Yes / No Comments 


Comprehensive / Master Plan Yes N/A 


Capital Improvements Plan No N/A 


Economic Development Plan No N/A 


Local Emergency Operations Plan Yes Unincorporated - Homeland Security; Montpelier - 911 


Continuity of Operations Plan No N/A 


Transportation Plan No N/A 


Stormwater Management Plan No N/A 


Community Wildfire Protection Plan Yes N/A 


Other plans (redevelopment, recovery, coastal zone management) No N/A 


Building Code, Permitting and Inspections Yes / No Comments 


Building Code Yes  


Building Code Effectiveness Grading Schedule (BCEGS) Score No  


Fire Department ISO/PIAL rating Yes  


Site plan review requirements Yes  


Land Use Planning and Ordinances Yes / No Comments 


Zoning Ordinance No  


Subdivision Ordinance No  


Floodplain Ordinance Yes  


Natural Hazard Specific Ordinance (stormwater, steep slope, wildfire) No  


Flood Insurance Rate Maps Yes  


Acquisition of land for open space and public recreation uses No  


Other No  
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Administration and Technical 


Identify whether your community has the following administrative and technical capabilities. For smaller jurisdictions without 


local staff resources, if there are public resources at the next higher level government that can provide technical assistance, 


indicate so in your comments. 


Administration Yes / No Comments 


Planning Commission No  


Mitigation Planning Committee No  


Maintenance programs to reduce risk (tree trimming, clearing drainage systems) Yes  


Staff Yes / No Comments 


Chief Building Official Yes  


Floodplain Administrator No  


Emergency Manager Yes  


Community Planner No  


Civil Engineer No  


GIS Coordinator No  


Grant Writer No  


Other No  


Technical Yes / No Comments 


Warning Systems / Service  


(Reverse 911, outdoor warning signals) 
No  


Hazard Data & Information No  


Grant Writing No  


Hazus Analysis No  


Other No  
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Financial 


Identify whether your jurisdiction has access to or is eligible to use the following funding resources for hazard mitigation. 


Funding Resource Yes / No Comments 


Capital Improvements project funding Yes  


Authority to levy taxes for specific purposes Yes  


Fees for water, sewer, gas, or electric services No  


Impact fees for new development No  


Stormwater Utility Fee No  


Community Development Block Grant (CDBG) Yes  


Other Funding Programs No  


 


 


Education and Outreach 


Identify education and outreach programs and methods, already in place that could be used to implement mitigation 


activities and communicate hazard-related information. 


Program / Organization Yes / No Comments 


Local citizen groups or non-profit organizations focused on environmental protection, emergency 


preparedness, access and functional needs populations, etc. 
Yes / No  


Ongoing public education or information program (responsible water use, fire safety, household 


preparedness, environmental education) 
No  


Natural Disaster or safety related school program No  


Storm Ready certification No  


Firewise Communities certification No  


Public/Private partnership initiatives addressing disaster-related issues No  


Other No  
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Town of Greensburg 


Capability Assessment Worksheet - Town of Greensburg 


Local mitigation capabilities are existing authorities, polices and resources that reduce hazard impacts or that could be used to   


implement hazard mitigation activities. Please complete the tables and questions in the worksheet as completely as possible.   


Planning and Regulatory 


Please indicate which of the following plans and regulatory capabilities your jurisdiction has in place.  


Plans Yes / No  Comments 


Comprehensive / Master Plan No n/a 


Capital Improvements Plan No n/a 


Economic Development Plan No n/a 


Local Emergency Operations Plan No n/a 


Continuity of Operations Plan No n/a 


Transportation Plan No n/a 


Stormwater Management Plan No n/a 


Community Wildfire Protection Plan No n/a 


Other plans (redevelopment, recovery, coastal zone management) No n/a 


Building Code, Permitting and Inspections Yes / No  Comments 


Building Code No  Police Jury handles the building codes 


Building Code Effectiveness Grading Schedule (BCEGS) Score No n/a 


Fire Department ISO/PIAL rating Yes 7 


Site plan review requirements No  Police Jury handles the building codes 


Land Use Planning and Ordinances Yes / No  Comments 


Zoning Ordinance No n/a 


Subdivision Ordinance No n/a 


Floodplain Ordinance No n/a 


Natural Hazard Specific Ordinance (stormwater, steep slope, wildfire) No n/a 


Flood Insurance Rate Maps No n/a 


Acquisition of land for open space and public recreation uses No n/a 


Other No n/a 
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Administration and Technical 


Identify whether your community has the following administrative and technical capabilities. For smaller jurisdictions without 


local staff resources, if there are public resources at the next higher level government that can provide technical assistance, 


indicate so in your comments. 


Administration Yes / No Comments 


Planning Commission No n/a 


Mitigation Planning Committee No n/a 


Maintenance programs to reduce risk (tree trimming, clearing drainage systems) No n/a 


Staff Yes / No Comments 


Chief Building Official Yes with the parish 


Floodplain Administrator Yes with the parish 


Emergency Manager Yes with the parish 


Community Planner No n/a 


Civil Engineer No n/a 


GIS Coordinator No n/a 


Grant Writer No n/a 


Other No n/a 


Technical Yes / No Comments 


Warning Systems / Service  


(Reverse 911, outdoor warning signals) 
No n/a 


Hazard Data & Information No n/a 


Grant Writing No n/a 


Hazus Analysis No n/a 


Other No n/a 
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Financial 


Identify whether your jurisdiction has access to or is eligible to use the following funding resources for hazard mitigation. 


Funding Resource Yes / No Comments 


Capital Improvements project funding No n/a 


Authority to levy taxes for specific purposes Yes election/state 


Fees for water, sewer, gas, or electric services No n/a 


Impact fees for new development No n/a 


Stormwater Utility Fee No n/a 


Community Development Block Grant (CDBG) Yes n/a 


Other Funding Programs Yes LGAP grant 


 


 


Education and Outreach 


Identify education and outreach programs and methods, already in place that could be used to implement mitigation 


activities and communicate hazard-related information. 


Program / Organization Yes / No Comments 


Local citizen groups or non-profit organizations focused on environmental protection, emergency 


preparedness, access and functional needs populations, etc. 
No n/a 


Ongoing public education or information program (responsible water use, fire safety, household 


preparedness, environmental education) 
No n/a 


Natural Disaster or safety related school program No n/a 


Storm Ready certification No n/a 


Firewise Communities certification No n/a 


Public/Private partnership initiatives addressing disaster-related issues No n/a 


Other No n/a 
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Village of Montpelier 


Capability Assessment Worksheet - Village of Montpelier 


Local mitigation capabilities are existing authorities, polices and resources that reduce hazard impacts or that could be used to 


implement hazard mitigation activities. Please complete the tables and questions in the worksheet as completely as possible. 


Planning and Regulatory 


Please indicate which of the following plans and regulatory capabilities your jurisdiction has in place. 


Plans Yes / No Comments 


Comprehensive / Master Plan No n/a 


Capital Improvements Plan No n/a 


Economic Development Plan No n/a 


Local Emergency Operations Plan Yes 911 


Continuity of Operations Plan No n/a 


Transportation Plan No n/a 


Stormwater Management Plan No n/a 


Community Wildfire Protection Plan Yes 225-777-4343 


Other plans (redevelopment, recovery, coastal zone management) No n/a 


Building Code, Permitting and Inspections Yes / No Comments 


Building Code Yes St. Helena Building Insp. 


Building Code Effectiveness Grading Schedule (BCEGS) Score No n/a 


Fire Department ISO/PIAL rating Yes 5 


Site plan review requirements Yes St. Helena Building Insp. 


Land Use Planning and Ordinances Yes / No Comments 


Zoning Ordinance No n/a 


Subdivision Ordinance No n/a 


Floodplain Ordinance Yes St. Helena Building Insp. 


Natural Hazard Specific Ordinance (stormwater, steep slope, wildfire) No n/a 


Flood Insurance Rate Maps Yes St. Helena Building Insp. 


Acquisition of land for open space and public recreation uses No n/a 


Other No n/a 
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Administration and Technical 
Identify whether your community has the following administrative and technical capabilities. For smaller jurisdictions without 


local staff resources, if there are public resources at the next higher level government that can provide technical assistance, 


indicate so in your comments. 


Administration Yes / No Comments 


Planning Commission No n/a 


Mitigation Planning Committee Yes n/a 


Maintenance programs to reduce risk (tree trimming, clearing drainage systems) Yes Police Jury 


Staff Yes / No Comments 


Chief Building Official Yes n/a 


Floodplain Administrator Yes n/a 


Emergency Manager Yes n/a 


Community Planner Yes n/a 


Civil Engineer Yes n/a 


GIS Coordinator yes n/a 


Grant Writer Yes n/a 


Other No n/a 


Technical Yes / No Comments 


Warning Systems / Service  


(Reverse 911, outdoor warning signals) 
No n/a 


Hazard Data & Information Yes Pipeline Safety 


Grant Writing No n/a 


Hazus Analysis No n/a 


Other No n/a 
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Financial 


Identify whether your jurisdiction has access to or is eligible to use the following funding resources for hazard mitigation. 


Funding Resource Yes / No Comments 


Capital Improvements project funding Yes New Fire Station 


Authority to levy taxes for specific purposes No n/a 


Fees for water, sewer, gas, or electric services No n/a 


Impact fees for new development No n/a 


Stormwater Utility Fee No n/a 


Community Development Block Grant (CDBG) No n/a 


Other Funding Programs No n/a 


 


 


Education and Outreach 


Identify education and outreach programs and methods, already in place that could be used to implement mitigation 


activities and communicate hazard-related information. 


Program / Organization Yes / No Comments 


Local citizen groups or non-profit organizations focused on environmental protection, emergency 


preparedness, access and functional needs populations, etc. 
Yes n/a 


Ongoing public education or information program (responsible water use, fire safety, household 


preparedness, environmental education) 
No n/a 


Natural Disaster or safety related school program No n/a 


Storm Ready certification Yes n/a 


Firewise Communities certification Yes n/a 


Public/Private partnership initiatives addressing disaster-related issues No n/a 


Other No n/a 
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Building Inventory 


Parish and Jurisdiction Owned Building Information in St. Helena Parish Planning Area 


St. Helena Unincorporated 


Name of Building Purpose of Building Address City Latitude Longitude Assessed Value Date Built Construction Type 


St. Helena Police Jury 


Office 


Government Office. 


EOC 
17911 Hwy 43 Greensburg 30.849681 -90.668107    


St. Helena Park Bld Shelter/ 227 Park Loop Greensburg 30.8127 -90.7275    


Fifth Ward Recreation 


/Shelter 
Shelter/ 31676 Hwy 16 Amite 30.7087 -90.5943    


St Helena School System  


Elem Bldg 
Shelter/ Public School 1798 Hwy  1042 Greensburg 30.6544 -90.8983    


St. Helena School System 


Middle Bldg 
Shelter/ Public School 1590 Hwy 1042 Greensburg 30.8293 -90.6972    


Northshore Tech College Community College 948 Hwy 1042 Greensburg 30.8331 -90.6885    


Water Works Office 
Water Works 


Headquarters 
3362 Hwy 1045 Amite 30.7446 -90.6203    


Hillsdale Volunteer Fire 


Department 


Hillsdale Fire  


Headquarters 


3313 Highway 


1045 
Amite 30.7437 -90.6199    


Hillsdale Fire Station 
Hillsdale Fire  Sub 


Station 
2095 Hwy 10 Greensburg 30.8245 -90.5993    


Hillsdale Fire Substation 
Hillsdale Fire  Sub 


Station 
3924 Hwy 16 Amite 30.7061 -90.5915    


Pine Grove Fire Station 
Pine Grove 


Headquarters 
72 Matthews St. Pine Grove 30.7092 -90.7557    


Pine Grove Fire Station 
Pine Grove 


Headquarters 
99 Dennis Lee Rd 


Denham 


Springs 
30.6844 -90.83925    


Fire Station 
South Second Ward Fire 


Headquarters 
1021 Hwy 1042 Greensburg 30.8319 -90.6935    


Fire Station 
South Second Ward Fire 


Substation 
7267 Hwy 449 Greensburg 30.8668 -90.7994    


St. Helena Fire 


Department District 4 


District # 4 


Headquarters 
8352 Highway 37 Greensburg 30.7747 -90.7404    


Fire Station Dist 4 Sub Station 95 Rohner Rd Amite 30.7615 -90.6527    
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Montpelier Volunteer Fire 


Dept 
Fire Station 36310 LA 16 Montpelier 30.681882 -90.657832    


Fire Station 
St. Helena Fire Dept 


Dist 4 Sub Station 
72 Powers Ln Pine Grove 30.7388 -90.8356    


Fire Station North Helena 


FPD #3 


North Helena FPD 3 


Headquarters 


5138 Highway 


1043 
Greensburg 30.9091 -90.7172    


Fire Station 
North Helena FPD 3 Sub 


Station 


3369 David Allen 


Rd 
Greensburg 30.973051 -90.7284    


Fire Station 
North Helena FPD 3 Sub 


Station 
14848 Hwy 38 Greensburg 30.9151 -90.810009    


6th Ward Fire 


Headquarters 


6th Ward Fire 


Headquarters 


3924/3986 


Highway 38 
Kentwood 30.8197 -90.675    


Fire Station 
6th Ward Fire Sub 


Station 
4650 Hwy 440 Kentwood 30.81493 -90.641827    


Sheriff's Office Sub Station 24324 Hwy 38 Greensburg 30.9286 -90.687    


Sheriff's Office Sub Station 4644_ Hwy 16 Pine Grove 30.6931 -90.8192    


St. Helena Parish 


Maintenance 


Road Maint 


Headquarters 
17933 Hwy 43 Greensburg 30.840465 -90.667893    


St. Helena Parish 


Maintenance 
Equipment Shop 17955 Hwy 43 Greensburg 30.84079 -90.667888    


Water Work Site Water Distribution Site 8733 Hwy 38 Greensburg 30.9276 -90.7117    


Water Works Site Water Distribution Site Hwy 38 Greensburg 30.9273 -90.7192    


Water Works Site Water Distribution Site 
1012 Turner 


Chapel 
Greensburg 30.882124 -90.692969    


Water Works Site Water Distribution Site 1939 Hwy 10 Greensburg 30.824449 -90.599086    


Water Works Site 
Water Distribution 


Headquarters 
3362 Hwy 1045 Amite 30.744671 -90.620307    


Water Works Site Water Distribution Site 2088 Hwy 1045 Amite 30.738737 -90.6000331    


Water Works Site Water Distribution Site 9751 Hwy 449 Greensburg 30.757666 -90.705061    


Water Works Site Water Distribution Site 107 Merlin 
Denham 


Spring 
30.691098 -90.830933    
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Town of Greensburg 


Name of Building Purpose of Building Address City Latitude Longitude Assessed Value Date Built Construction Type 


Carry Out Town Operations  14516 Hwy 37 Greensburg 30.8298 -90.6709    


Law Enforcement 


Headquarters 
 14516 Hwy 37 Greensburg 30.8298 -90.6708    


Volunteer Fire Department 


Headquarters 
 13775 Hwy 37 Greensburg 30.8197 -90.675    


St. Helena Public School  14340 Hwy 37 Greensburg 30.82706 -90.6718    


Parish Hospital  16874 Hwy 43 Greensburg 30.8312 -90.6662    


Parish Home for the elderly  32 N 2nd Street Greensburg 30.8311 -90.6655    


Parish Sheriff's Office 


Headquarters 
 53N 2nd Street Greensburg 30.8309 -90.6651    


Parish Prison /Inmate Housing  387 Sitman St. Greensburg 30.8291 -90.6671    


Parish Records/Court  369 Sitman St. Greensburg 30.8289 -90.6672    


Town Water  119 S 3rd St. Greensburg 30.8237 -90.6692    


Town Sewage  16955 Hwy 43 Greensburg 30.8339 -90.66809    


US Postal Service  6638 Hwy 10 Greensburg 30.8334 -90.6757    


Electrical Headquarters for the 


Parish 
 6823 Hwy 10 Greensburg 30.83406 -90.6788    


Parish Office for State Driver's 


License 
 38 S Main St. Greensburg 30.8287 -90.6675    


Parish Office for Tax records  351 Sitman St. Greensburg 30.8286 -90.6671    


Parish School Systems 


Headquarters 
 354 Sitman St. Greensburg 30.8284 -90.6666    


Towns Water storage 


/Distribution system 
 14516 Hwy 37 Greensburg 30.8297 -90.6707    


Telephone Service Office  131 S Main St. Greensburg 30.8287 -90.6691    


Headquarters for Support of 


elderly services in the parish 
 48 Kendrick St. Greensburg 30.8293 -90.6673    


Early learning school  77 Greensburg 


St. 


Greensburg 30.8217 -90.666    


Village of Montpelier 


Name of Building Purpose of Building Address City Latitude Longitude Assessed Value Date Built Construction Type 


Montpelier Municipality 


Building 


Town Hall, Police 


station, Gas and 


Water System and 


Volunteer Fire Station 


36310 Highway 


16 
Montpelier 30.681882 -90.657832 $283,000 1-Apr-15 Metal 
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Vulnerable Populations 


Vulnerable Populations Worksheet 


St. Helena Parish 


All Hospitals (Private or Public) Address City Zip Code Latitude Longitude 


St. Helena Parish Hospital 16874 LA-43 Greensburg 70441 30-49.908333N 090-39.992833W 


Nursing Homes (Private or Public) Address City Zip Code Latitude Longitude 


St. Helena Parish Nursing Home 32 N 2nd St Greensburg 70441 30-49.908333N 090-39.992833W 


Mobile Home Parks Address City Zip Code Latitude Longitude 


2M Mobile Home Park 2041 Muse Rd Greensburg 70441 30.7974N 090.6741W 


Salem Street Mobile Home Park 1169 Salem St Greensburg 70441 30.830738N 090.671761W 


McClendon Trailer Park 6298 Pumping Station Rd Greensburg 70441   


Walter's Trailer Park 76 Walter's TRL Park Ln Greensburg 70441   


Oak Hill Mobile Home/RV Park 6308 Highway 38 Kentwood 70444   


Timothy Cutrer Mobile home park  Greensburg 70441 30.8261 -90.6647 


Morgan Hills Apartments  Greensburg 70441 30.8224 -90.6588 


Sitman Heights Apartments  Greensburg 70441 30.8213 -90.6595 


St. Helena Apartments  Greensburg 70441 30.822007 -90.6651 
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National Flood Insurance Program (NFIP) 


National Flood Insurance Program (NFIP) 


 St. Helena Parish Town of Greensburg Village of Montpelier 


Insurance Summary 


How many NFIP polices are in the community? What is the total 


premium and coverage? 


121 polices are in the community; 


the total premium is 102,312 and 


coverage is 33,887,900 


# of Policies: 5 / Total 


Premiums: $3,286.00 / Total 


Coverage: $1,244,200.00 


# of Policies: 5 / Total 


Premiums: $2,955.00 / Total 


Coverage: $1,132,400.00 


How many claims have been paid in the community? What is the total 


amount of paid claims? How many of the claims were for substantial 


damage? 


47 claims; Claims paid out since 


1978 $1,987,240.00; All of the 


claims were substantial damage. 


Claims Paid: 3 / Total 


Amount Paid: $136,473 / 


Substantial Damage: 2 


Claims Paid: 2 / Total 


Amount Paid: $209,178.52  


/ Substantial Damage: 2 


How many structures are exposed to flood risk with in the community? all structures in the parish 42 34 


Describe any areas of flood risk with limited NFIP policy coverage. N/A N/A N/A 


Staff Resources 


Is the Community FPA or NFIP Coordinator certified? No No No 


Is flood plain management an auxiliary function? Yes Yes Yes 


Provide an explanation of NFIP administration services (e.g., permit 


review, GIS, education or outreach, inspections, engineering capability) 
N/A 


Permit Review and 


Education 


Permit Review and 


Education 


What are the barriers to running an effective NFIP program in the 


community, if any? 
N/A Limited resources Limited resources 


Compliance History 


Is the community in good standing with the NFIP? Yes Yes Yes 


Are there any outstanding compliance issues(i.e., current violations)? No No No 


When was the most recent Community Assistance Visit (CAV) or 


Community Assistance Contact (CAC)? 
3/1/2000 


CAV: 12-11-2009 / CAC: 10-


22-2012 


CAV: 12-18-2003 / CAC: 10-


15-2012 


Is a CAV or CAC scheduled or needed? If so when? No No No 


Regulation 


When did the community enter the NFIP? 9/27/1991 
E = 02-23-1976 / R = 04-01-


1980 


E = 03-08-1976 / R = 03-20-


1979 


Are the FIRMs digital or paper? Digital Digital Digital 


Do floodplain development regulations meet or exceed FEMA or State 


minimum requirements? If so, in what ways? 
Meet Meet Meet 


Community Rating System (CRS) 


Does the community participate in CRS? No No No 


What is the community's CRS Class Ranking? N/A N/A N/A 


Does the plan include CRS planning requirements? N/A N/A N/A 
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Document Revision No. 0 


Document Revision Date: November 2022 


Shell St. Helena Parish Site 


Reports and Supporting Well Documentation Attachments 


Class VI Permit Number:R06-LA-0001  Page 1 of 1 


MODULE E – PROJECT PLAN SUBMISSIONS 


GSDT TAB: EMERGENCY AND REMEDIAL RESPONSE 


File: Supporting Documentation 


There is no additional supporting documentation. This file is submitted to satisfy the GSDT 


Requirements. 
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Shell St. Helena Parish Site 


Reports and Supporting Well Documentation Attachments 
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MODULE E – PROJECT PLAN SUBMISSIONS 


GSDT TAB: INJECTION WELL PLUGGING PLAN 


File: Supporting Documentation 


There is no additional supporting documentation. This file is submitted to satisfy the GSDT 


Requirements. 
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Shell St. Helena Parish Site 


Reports and Supporting Well Documentation Attachments 
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MODULE E – PROJECT PLAN SUBMISSIONS 


GSDT TAB: PISC AND SITE CLOSURE 


File: Supporting Documentation 


There is no additional supporting documentation. This file is submitted to satisfy the GSDT 


Requirements. 








 


Class VI UIC Project Plan Submissions 


This submission is for: 


      Project ID:    R06-LA-0001  


      Project Name:    El Camino  


      Current Project Phase:    Pre-Injection Prior to Construction  


 


Testing and Monitoring 


      Are You Making a Testing and Monitoring Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-


05-2022-1223/E.1--TM--Plan-----SHELL_FINAL--GSDT.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.--1--Appendix--1-----QASP--FINAL.pdf 


 


Injection Well Plugging 


      Are You Making an Injection Well Plugging Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-


05-2022-1223/E.2--Injection--Plugging--Plan-----GSDT-Rev--0_Nov16.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/IWP-----Dummy--Flle.pdf 


 


PISC and Site Closure 


      Are You Making a Post-Injection Site Care and Site Closure Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Post-Injection Site Care and Site Closure Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-


PreConstruction/ProjPlan-12-05-2022-1223/E.3--PISC--and--Site--Closure--Plan-----SHELL---FINAL_GSDT.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Post-Injection Site Care and Site Closure Plan: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/PISC-----Dummy--Flle.pdf 


 


Emergency and Remedial Response 


      Are You Making an Emergency and Remedial Response Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Emergency and Remedial Response Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-


PreConstruction/ProjPlan-12-05-2022-1223/E.4--ERR--Plan-----GSDT-Rev--0_Nov22.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Emergency and Remedial Response Plan: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/ERRP--Dummy--Flle.pdf 


 


Complete Submission 


Authorized submission made by: Jason Dupres 


For confirmation a read-only copy of your submission will be emailed to:    Jason.Dupres@shell.com 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.1--TM--Plan-----SHELL_FINAL--GSDT.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.1--TM--Plan-----SHELL_FINAL--GSDT.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.--1--Appendix--1-----QASP--FINAL.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.--1--Appendix--1-----QASP--FINAL.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.2--Injection--Plugging--Plan-----GSDT-Rev--0_Nov16.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/E.2--Injection--Plugging--Plan-----GSDT-Rev--0_Nov16.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0001/Phase1-PreConstruction/ProjPlan-12-05-2022-1223/IWP-----Dummy--Flle.pdf
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